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PREFACE

Documents produced for federal agencies must provide measurement standards according to the
International System of Units (SI), which is also known as the metric system. Much of the work
described by this document was performed and reported using non-metric units. The following
chart is provided to meet readers' needs for conversions between units.

Metric Conversion Chart

Into Metric Units Out of Metric Units
If You Know Multiply By To Get If You Know Multiply By To Get

Length Length
inches 254l f ,imiets limeters .- 0.039 inches

inches 24 1  time ets 0.394 inches
feet 0.305 3.281 feet
yards 0.914 meters meters 1.094 yards

miles 1.609 kilometers kilometers 0.621 miles

Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.093 sq. meters sq meters 10.76 sq feet
sq. yards .0836 sq. meters sq. meters 1.196 sq. yards

acres 0.405 hectares hectares 2.47 acres

Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds

Volume Volume
teaspoons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints

fluid ounces 30 milliliters liters 1.057, quarts

pints 0.47 liters liters 0.264 gallons
quarts 0.95 liters cubic meters 35.315 cubic feet

gallons 3.8 liters cubic meters 1.308 cubic yards

cubic feet 0.028 cubic meters

cubic yards 0.765 cubic meters

Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit

then multiply 9/5, then add
by 5/9 32

Radioactivity Radioactivity
picocuries 37 miffibecquerel millibecquerel 0.027 picocuuies
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1.0 INTRODUCTION

This report provides a consolidated reference for 1995 concrete sampling data associated with the
Hanford Site's 183-H Solar Evaporation Basins. Previous site data have been reported in RCRA
Closure Data Evaluation Report: 183-H Solar Evaporation Basins Soil and Concrete
(DOE-RL, 1995a). In 1995, the 183-H Basins were decontaminated and dismantled. Sampling
efforts began after completion of concrete decontamination efforts. Concrete structures (walls
and floors) and drummed waste were sampled between August 24 and November 1, 1995.
One soil sample from the east berm outside Basin No. 1 was collected concurrently with concrete
sampling. Additionally, one water sample was collected during this period to disposition
rainwater that accumulated before sampling the decontaminated basin floors. Sampling is
described in chronological order. Radiological release surveys of the decontaminated basin walls
and floors have been included for comjreteness.

1.1 BASIN HISTORY AND REGULATORY STATUS

The 183-H Solar Evaporation Basins were located in the 100 Area of the Hanford Site, north of
the retired 105-H Reactor (Figure 1-1). They consisted of four adjoining concrete basins.
Originally the basins were built as part of the 100-H water treatment structures. They were
constructed in 1949 and used for 100-H Area water treatment until the mid-1960s (BI, 1995a).
Most of the water treatment structures, including 12 additional adjoining basins, were demolished
in 1974 (DOE-RL, 1995b). The four remaining basins were inactive until 1973 when radioactive
and dangerous (mixed) waste from the 300-Area Fuel Fabrication Facility was shipped to the
basins for storage and treatment. The basins were used for solar evaporation of the waste, hence
the name "183-H Solar Evaporation Basins." The last shipment of waste to the 183-H Basins
took place in November 1985 (DOE-RL, 1995b).

The contiguous basins have been designated an interim-status storage, treatment, and/or disposal
facility (TSD) unit under the Resource and Conservation Recovery Act of 1976 (RCRA). The
unit is being closed in compliance with the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al., 1996) and by requirements of the Hanford Site
RCRA permitting process.

The 183-H Solar Evaporation Basins stored and treated RCRA listed wast as well as
characteristic and criteria-regulated waste. A "contained-in" determination was made by
DOE-RL in order to remove the listed waste designation from the concrete. The determination
concluded that listed waste designations could be removed from the concrete if analysis proved
that dangerous waste constituents did not exceed Model Toxics Control Act Method C industrial
standards and if concrete scabbling residue would be disposed at a disposal unit within the
Hanford Site's 200 Area Plateau. This determination is consistent with the Washington State
Department of Ecology's (Ecology) contained-in policy for contingent management. Scabbled
concrete was determined to be releasable as nondangerous waste after analytical determination
that the concrete was not characteristic or criteria-regulated dangerous waste.
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Potential hazardous substance contamination in the 100 Area is being addressed under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA). Area waste sites have been assigned to geographic operable units. The 183-H
Solar Evaporation Basins have been assigned to the 100-HR-1 source operable unit. (The
groundwater operable unit beneath this source is the 100-HR-3 unit.) The U.S. Environmental
Protection Agency (EPA) oversees all Hanford CERCLA activities.

1.2 BASIN STRUCTURE RELATIVE TO SAMPLING

Understanding the basins' structure and general site characteristics is helpful to understand
sampling described in this report. Sampling was primarily concerned with basin cement surfaces
formerly in contact with regulated mixed wastes. This consisted of interior basin surfaces.
Facility dimensions and layout are shown in Figures 1-2 and 1:3. (Dimensions are shown in both
feet and metric equivalents because supporting data in the appendices was recorded in feet.)

The four open basins were aligned in series as a single, partially above-ground structure. Each
650-square meter (in) concrete basin consists of an upper flocculation reservoir on the north side
and a deeper sedimentation reservoir on the south. The basin walls are about 15 centimeters (cm)
thick and the floor is at least 13 cm thick (Rasmussen, 1995). Interior walls are sloped at the
bottom where the walls join the floor. Decontamination (scabbling) of interior walls removed
contaminated concrete surfaces; approximately 6 millimeters (mm) of surface material were
removed and transferred to waste drums. Radiological surveying and decontamination processes
of the lower portions of the interior basin surfaces (those potentially exposed to the former basin
wastes) were delineated in 0.6-meter (in) by 2.4-m (2-ft by 8-ft) sections and numbered with
paint.

Sampling was performed between August and November 1995 to support demolition activities.
Site samples described in this report can be classified into three basic groups: concrete structure,
waste drum, and environmental media samples. Concrete structure samples were collected from
suspected clean concrete surfaces. Waste drum samples were collected from drums of basin
decontamination wastes. Both structure and waste samples consisted of fine, pulverized concrete
generated by the scabbling process. Environmental media samples were incidental soil and water
samples collected during concrete sampling.

Initial sampling in August 1995 began on the decontaminated interior basin walls, an overflow
flume, and an exterior soil berm. The overflow flume was located above the south end of the
sedimentation basins and served the four basins in common. (Refer to Figure 2 cross section.)
Waste was never known to be present it depths that would have caused waste to contact (and
contaminate) the overflow flume. A low point in the overflow flume occurred adjacent to
Basin No. 1.

Soil was bermed against the lower portion of the exterior walls at the facility. Previous site work
included soil sample collection and analysis (DOE, 1995a). One additional soil sample was
collected from the berm east of Basin No. 1 during the August 1995 sampling.
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Decontamination of the interior walls and floors generated drummed wastes which were stored on
site. Waste drums were sampled for characterization in September and October.

Decontaminated basin floors were sampled last. This final phase of sampling took place in
October and November. Though the climate of the region is dry, there was some accumulation of
precipitation in the basins after decontamination but before floor sampling was completed in the
fall of 1995. Precipitation was pumped to Basin No. 2. After collection and analysis of the
accumulated precipitation, sampling of the interior floor surfaces was completed.

J"::~
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Figure 1-1. The 100-H Area at the Hanford Site

tLL

0 5 WA"

L1f-

1713-H I

lid Waste
rial - 105-H

8-H1-2 K

183-H Solar
Evaporation Basins

1/I
18-H

105-N Reactor
Facility

I

roundwater
ow Direction

Solid WasteLBurial Ground

I-

Burial Grounds
118-H-3

I

p

ir-I
fl
ii

I
I
I

/
./

0~

0

4.

IFJVH
Basi

116-Hi Liquid
Waste Trench

-N-

*

tw

0 1000 feet

E968117.1

5

So

1

300r



BHI-00922
Rev. 0

Figure 1-2. Details of the 183-H Solar Evaporation Basins
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Figure 1-3. 1990 Aerial of the 183-H Solar Evaporation Basins
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2.0 FIELD SAMPLING

Concrete sampling field work (Phase I sampling) began August 24, 1995, after basin surface
decontamination. Phase I work consisted of sampling the decontaminated structure and the
drummed, segregated, decontamination wastes. The objective was to characterize material that
had been removed from the 183-H basin surfaces during the decontamination process to
(1) ensure the that remaining concrete had been adequately decontaminated and to (2) verify that
a flume in the basin's southern wall had never been contaminated by regulated wastes. A sampling
and analysis plan was developed by. the Environmental Restoration Contractor (ERC) in
consultation with the Washington State Department of Ecology (Ecology), EPA, and the
U.S. Department of Energy (DOE) (Rasmussen, 1995). The written sampling and analysis plan
was augmented with additional concrete wall and drum sampling during implementation.

Samples were collected by Westinghouse Hanford Company's (WHC) Sampling and Mobile
Laboratories (SML) personnel on August 24 and 25, September 14, October 23, and
November 1, 1995. The work was performed for the DOE under the direction of the ERC.
Samples were collected using a clean, air-driven rotohammer to grind off surface concrete from
predetermined locations inside the 183-H Basins. Sample wall material was collected in plastic
bags that were taped to the wall below the sample sites. Sample floor material was simply
accumulated adjacent to the area from which sample was ground. The sample media was then
transferred to clean sample bottles for transport and subsequent analysis. The SML personnel
referenced the wall sample locations by using the same numbered grids established for radiological
survey purposes.

Waste drum sampling of pulverized surface concrete collected by the decontamination process
was conducted by ERC personnel on September 29, October 2, and October 3, 1995. Samples
were collected using clean stainless-steel spoons.

Table 2-1 is a consolidated Phase 1 sample key. The table provides a list of all field samples
associated with this report.

2.1 BASIN STRUCTURES-AUGUST 1995

Basins No. 1 and No. 4 were sampled August 24, 1995, by SML personnel. Sampling was
completed August 25 on a flume area. (Basins are numbered from east to west. Number 1 is the
furthest east.) Samples were collected in multiple jars to meet analytical needs. Aliquots were
assigned Field Assessment Services Team (FAST) sample identification numbers (S-series) or
Hanford Site 222-S laboratory sample numbers (N-series).

Two representative locations on the decontaminated Basin No. I walls were sampled. Samples
from the south wall, 1.5 m above the basin floor were numbered S5060-01 and N5850. Samples
from the east wall, 1.2 m above the basin floor were numbered S5060-02 and N5851.

9
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Additionally, on August 25, samples S5060-05 and N5855 were collected from a single untreated
0.4 m2 location on the floor of the flume adjacent to Basin No. 1.

Likewise, two locations on the Basin No. 4 walls were sampled. Samples from the south wall
location, 0.9 m down below the top of the scabbled area, were numbered 55060-03 and N5852.
Samples from the west wall location, also 0.9 m below the top of the scabbled area, were
numbered S5060-04 and N5854. (Author's Note: Samplers occasionally referenced sample
locations from the edge of the dark area where the basin liner had not been removed. Based upon
ERC Radiological Survey Records, this upper reference line would have been more than 2.4 m
above the sedimentation basin's floor.)

Samples were delivered to the WHC FAST, the Hanford Site 222-S Laboratory, and the ERC's
Environmental Analytical Laboratory (EAL) for analysis. Analyses and results are discussed in
subsequent chapters.

The scope of work assigned to WHC included preparation of a letter report documenting their
sampling work. Appendix A contains the report for the WHC August work, including a
confirmatory soil sample collected with a clean stainless-steel spoon from outside basin No. I's
east wall.

2.2 BASIN STRUCTURES-SEPTEMBER 1995

The walls of Basins No. 2 and No. 3 were sampled September 14, 1995, by SML personnel.
Aliquots were again assigned FAST sample identification numbers (S-series) or Hanford Site 222-
S Laboratory sample numbers (N-series). Sampling was supported by the same Sample
Authorization Form (SAF), S5-060 used for the August work.

Sample locations were selected at random from basin walls. The south wall of Basin No. 2 was
sampled at a representative location 0.3 m below the top of the scabbled area. Samples from
Basin No. 2 were numbered S5060-07 and N5937. Basin No. 3 was also sampled along the south
wall, 4.9 m from the east side and 0.6 m from the basin floor. Samples from Basin No. 3 were
numbered S5060-08 and N5936.

Samples were delivered to the FAST, the 222-S Laboratory, and EAL for analysis. Analyses and
results are discussed in subsequent chapters.

The scope of work assigned to WHC included preparation of a letter report documenting their
sampling work. Appendix B contains the report for the September work.

10
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2.3 WASTE DRUMS-SEPTEMBER/OCTOBER 1995

Surface concrete removed from the 183-H Basin walls had been placed in waste barrels during
decontamination work. Sampling was performed September 29, October 2 and 3, 1995, by ERC
personnel to verify chemical and radiologic waste drum contents for waste disposal purposes.
This sampling was supported by SAF B95-106.

Five drums from each basin were selected for sampling. In addition, a duplicate sample was
collected from a Basin No. 2 drum. Samples were collected using clean stainless- steel spoons
then were placed in multiple new, vendor-cleaned sample containers. Media for the duplicate and
associated regular sample were mixed in a clean stainless-steel bowl before being allocated to
sample containers. Separate clean spoons were used for each drum sampled, and samples were
assigned a unique Hanford Environmental Information System (HEIS) numbers. Aliquots
destined for analysis at 222-S Laboratory were assigned 222-S numbers.

2.4 BASIN FLOOR STRUCTURES-OCTOBER 1995

On October 6, a sample (BOGTS 1) of rainwater was collected by ERC samplers from Basin
No. 2. The purpose was to confirm radiological characterization for appropriate disposal of the
water. Sampling was supported by ERC SAF B96-002. Recently accumulated basin rainwater
was pumped to Basin No. 2, before sampling, for consolidation. The basins had been -
decontaminated, but the process not completed to release the structure from radiological controls.
Aliquots were collected by filling a 500-milliliter, pre-cleaned glass sample bottle and pouring into
seven plastic containers for shipment to the analytical facilities. Hydrochloric acid was mixed with
the water for technetium-99 ("Tc) analysis. Nitric acid was mixed with water for gross alpha,
gross beta, total uranium, and gamma spectral analyses. No preservative was mixed with the
water for total activity analyses. Aliquots were delivered to 222-S and to Quanterra for quick-
turnaround analysis.

Basin floor concrete sampling in Basins No. 2, No. 3 and No. 4 took place on October 23, 1995.
Sampling was again performed by WHC SML personnel under the direction of the ERC.
Sampling was supported by ERC SAF B96-026.

Based upon the sampling plan (Rasmussen, 1995), two locations, one random and one
authoritative, were sampled in each basin. Multiple containers were filled at each sample location.
Following are the random locations that were sampled:

* Basin No. 2: 4.6 m south of the north flocculation basin wall, 1.5 m from the east wall
(sample BOGRK3)

* Basin No. 3: 12.2 m north of the south basin wall and 3.0 m from the west wall (sample
BOGRK6)

11
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* Basin No. 4: 12.2 m south of the flocculation basin and 3.0 m from the west wall (sample
BOGRK8).

Note: The Basin No. 2 random floor sample came from the (upper) flocculation basin
area while remaining samples were taken from (lower) sedimentation basin areas.

The authoritative locations sampled follow:

* Basin No.2: 10.1 m south of the flocculation basin wall at the base of the west wall,
(sample BOGRK4)

* Basin No. 3: 0.9 m south of the flocculation basin and 7.6 m from the east wall, (sample
BOGRK5)

* Basin No. 4: 0.9 m south of the flocculation basin and 9.1 m from the west wall, (sample
BOGRK7).

Before using the rotohammer, silica sand was poured over the clean tool head and collected as an
equipment blank (sample BOGRKO). Samplers supplied the sand. The tool was field
decontaminated following WHC procedures (WHC 7-7, EII 5.4) (WHC, 1988) between samples.
A duplicate and split sample were also taken from the randomly selected Basin No. 4 location.
The split sample, BOGRLO, was shipped for independent off-site analysis by Quanterra, Inc.
Remaining basin structure samples were shipped to on-site laboratories. Results were reported
directly to the ERC from the off-site laboratory.

On October 23, 1995, Basins No. 1 and No. 4 -had standing water over areas planned as sampling
points-temporarily delaying sampling. Basin No. 1 was pumped and the concrete floor sampled
that same day. The floor was reported moist at the time of sampling (Appendix C). Samples
were assigned HEIS sample numbers, except aliquots destined for 222-S, which were assigned
222-S numbers. Samples were delivered to 222-S, FAST, EAL and Quanterra for analysis.
Analyses and results are discussed in subsequent chapters.

The scope of work assigned to WHC included preparation of a letter report documenting their
work. Appendix C contains the report for WHC's October and November 1995 work.

2.5 BASIN FLOORS STRUCTURES-NOVEMBER 1995

Floor sampling for Basin No. I took place on November 1, 1995. This was an extension of
October 1995 sampling of the other basin floors. Sampling was performed by WHC SML
personnel under the direction of the ERC. Sampling was again supported by ERC SAF B96-026.

Based upon the sampling plan (Rasmussen, 1995), two locations in the basin were sampled.
Multiple containers were filled with material from each sample location. The randomly selected
location was 15.2 m south of the flocculation basin and 6.1 m from the east wall, (sample

12
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BOGRK2). The authoritatively selected location sampled was 4.6 m south of the flocculation
basin and 1.5 m from the east wall (sample BOGRKI).

Samples were assigned HEIS sample numbers, except aliquots destined for 222-S, which were
assigned 222-S numbers. Samples were delivered to 222-S, FAST, EAL and an off-site
laboratory (Quanterra) for analysis.

The scope of work assigned to WHC included preparation of a letter report documenting their
work. Appendix C contains the report for the October and November 1995 sampling and
chemical analyses. It does not include radiological results from aliquots delivered to EAL, 222-S
Laboratory or Quanterra.

13



BHI-00922
Rev. o

Table 2-1. Phase I Field Sample Key (Page 1 of 2)

Date PriaMatching
Sampled Sample ID Alias 222-S Basin Location Media

Samped ampl IDIDD

8/24/95 S5060-01 FT5040-01 N 5850 1 South interior wall Concrete

8/24/95 S5060-02 FT5040-02 N 5851 1 East inteior wall Concrete

8/24/95 S5060-03 FT5040-03 N 5852 4 South interior wall Concrete

8/24/95 S5060-04 FT5040-04 N 5854 4 West interior wall Concrete

Basin No. 1 flume
8/25/95 S5060-05 FT5O4O-05 N 5855 1 floor Concrete

Outside Basin No.
8/24/95 S5060-06 FT5040-06 N 5856 NA 1, east berm Soil

9/14/95 S5060-07 FT5040-13 N 5937 2 South interior wall Concrete

9/14/95 35060-08 FT5040-14 N 5936 3 South interior wall Concrete

9/29/95 BOGNX2 - N 5985 3 Drum 198 Concrete

9/29/95 BOGNX3 - N 5986 3 Drum 2O Concrete

9/29/95 BOGNX4 - N 5987 3 Drum 200 Concrete

9/29/95 BOGNX5 - N 5988 1 Dnn 41 Concrete

9/29/95 BOGNX6 - N 5987 1 Drum 38 Concrete

9/29/95 BOGNX7 - N 5990 1 Drum 39 Concrete

9/29/95 B0GNX8 - N 5991 1 Drm 40 Concrete

10/2/95 BOGNX9 - N 5992 2 Drum 135 Concrete

9/29/95 BOGNYO - N 5993 4 Drum 47 Concrete

9/29/95 BOGNYI - N 5994 4 Drum 48 Concrete

9/29195 B0GNY2 - N 5995 4 Drum 51 Concrete

10/2/95 BOGNY3 - N 5996 4 Drum 46 Concrete

10/2/95 BOGNY4 - N 5997 2 Drum 130 Concrete

10/2/95 BOGNY5 - N 5998 2 Drum 83 Concrete

Drum 83
10/2/95 BOGNY6 - N 5999 2 (Duplicate) Concrete

10/2195 BOGNY7 - N 6000 4 Drum 52 Concrete

10/2/95 BOGNY8 - N 6001 3 Drum217 Concrete

10/2/95 BOGNY9 - N 6002 2 Drum 111 Concrete

10/3/95 BOGNZO - N 6003 3 Drum 231 Concrete

10/3/95 BOGNZ1 - N 6004 1 Drum 44 Concrete

10/3/95 BOGNZ2 - N 6005 2 Drum 78 Concrete

10/6/95 BOGTS1 - N 6026 2 Sed. basin floor Water
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Table 2-1. Phase I Field Sample Key (Page 2 of 2)

Matching
Date psal Alias 222-S Basin Location Media

Sampled Sample ID E

Sand equipment
10/23/95 BOGRKO Fr5124-01 N 6067 NA blank Silica sand

10/23/95 BOGRK3 FT5124-02 N 6070 2 Floe. basin floor Concrete

10/23/95 BOGRK4 Fr5124-03 N 6071 2 Sed. basin floor Concrete

10/23/95 BOGRK5 FT5124-04 N 6072 3 Sed. basin floor Concrete

10/23/95 BGGRK6 FT5124-05 N 6073 3 Sed. basin floor Concrete

10/23/95 BOGRK7- FT5124-06 N6074 4 Sed. basin floor Concrete

10/23/95 BOGRKS r Pi240 Z t N601S Sid- basin floor Concrete

Sect. basin floor
- (Duplicate of

10/23/95 BOGRK9 FT5124-08 N6075 4 BOGRK8) Concrete

Sed. basin floor
10/23/95 BOGRLO - N 6075 4 (Split of BOGRK8) Concrete

11/1/95 BOGRKI FT5124-09 N 6068 1 Sed. basin floor Concrete

11/1/95 BOGRK2 FT5124-10 N 6069 1 Sed. basin floor Concrete
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3.0 ANALYSIS AND VALIDATION

Sample aliquots were submitted to on-site or to off-site laboratories for chemical and/or
radiological analysis. No field analysis, other than radiation surveys, were performed during
Phase I concrete sampling. This section briefly discusses the analyses and analytical groups for
Phase I sampling.

Off-site analysis was used for drummed waste concrete samples, a basin concrete structure split
sample, and the rainwater sample. On-site analysis was used for the cement structure samples
and the soil berm sample. All samples, whether destined for subsequent on-site or off-site

analysis, were supported by a 222-S Laboratory radiological, total activity analysis.

3.1 ON-SITE LABORATORIES

Results were reported via one of three on-site analytical groups (222-S Laboratory, FAST, or
EAL). The 222-S Laboratory- and EAL were used for radiological analyses. The FAST was
used for chemical characterization.

3.1.1 222-S Laboratory

The 222-S Laboratory is operated for the DOE by WHC. All sample aliquots assigned N-series
numbers were submitted to the 222-S Laboratory for a radiological total activity analysis. This
analysis was performed to ensure associated samples would be shipped and controlled in
compliance with applicable radiological requirements. It is a scintillation-based radiological
method. All samples were reported at the minimum laboratory-reported concentration of <50
picocuries per gram (pCi/g).

3.1.2 Field Assessment Services Team

FAST-reported samples were analyzed according to WHC internal procedures (WHC internal
laboratory-specific procedures are identified in Appendices A, B, and C). These project samples
have "FTxxx-xx" alias sample identifications in the Phase 1 Field Sample Key (Table 2-1).
Table 3-1 lists EPA methods referenced by FAST. Method references have been corrected
from those appearing in the initial letter reports based on personal communication with WHC
Special Analytical Studies personnel (Appendix D).

Aliquots from the August and September 1995 samples were submitted for "Total metals TCLP
(Toxicity Characteristic Leachate Procedure), ANIONS (EPA 300.0), F, Cl, N02, N03, S04,
P04, chromium +6, pH, cyanides, sulfide, and formate" (Appendices A and B). Chemical
characterization was performed by FAST. No formate analyses were reported by FAST.
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August sample digestions for metals analyses were performed by FAST and the extracts shipped
to the WHC Waste Sampling and Characterization Facility (WSCF) laboratory for
concentration measurements. Measurements from WSCF were reported by FAST (Appendix
A).

All FAST-reported sampling results for arsenic, barium, cadmium, chromium (total), lead,
selenium, and silver, reference EPA Method 3051 (EPA, 1986). This method is a preparatory
digestion method that was performed in lieu of a TCLP preparation. The sample analysis
requests for "Total metals TCLP" were interpreted as routine total analyses (incorporating
Method 3051) for the TCLP metal analytes listed above.

Similar chemical analyses were performed on the October and November 1995 basin wall and/or
floor samples. Split sample BOGRLO was the only basin structure (wall or floor) sample not
analyzed by FAST. This quality control sample was shipped off site for analysis, and the results
were reported directly to ERC from the off-site laboratory.

3.1.3 Bechtel Hanford Inc., Environmental Analytical Laboratory

Aliquots of all samples characterized by FAST were submitted to the EAL for the following
radiological determinations: gamma energy analysis (GEA), gross alpha, gross beta, uranium-
234 (nU), uranium-235 ( 5U), uranium-238 ('3U), total uranium, and "Tc. Bi internal,
laboratory-specific procedures were used. A spectral GEA was used to measure gamma-
emitting radionuclides. Gross alpha and gross beta were ascertained by scintillation methods.
Technetium-99 concentrations were derived using residual beta estimates.

Waste drum samples were not analyzed by the EAL. Waste drum samples were sent to off-site
laboratories for both radiological and chemical analysis. Lower constituent detection limits
were a factor in this decision.

3.2 OFF-SITE LABORATORIES

Analyses were performed by one off-site laboratory contractor at its multiple facilities.
Quanterra Environmental Services (QES) performed the analyses. Samples were delivered to
the QES Richland Laboratory, then transferred as necessary to the QES St. Louis, Missouri,
facilities for chemical analysis. Established protocols were followed for off-site analysis and
reporting. Off-site analyses were coordinated through the ERC's Sample Management
organization.

Aliquots of all drummed waste concrete samples, the concrete structure split sample from the
basin floor, and the water sample were shipped for off-site analysis. Radiological analysis was
performed at the QES Richland Laboratory; chemical analysis was performed at the QES
St. Louis facility. Only radiological analyses were required for water sample BOGTS1.
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Sample aliquots were submitted for the following radiological determinations: GEA, gross
alpha, gross beta, 'U, "5U, "U, total uranium, and "Tc. Total uranium was requested for
water sample BOGTS 1 whereas the uranium isotopic analysis was requested for the waste drum
samples. Both total and isotopic uranium analyses were performed on the concrete structure
sample. Radionuclide results reported by QES use "DA" when activity of a daughter was used
to estimate a parent nuclide concentration. One nuclide, "U, was also reported with the suffix
"DLP." This indicates that a more closely related, but lower yielding (less sensitive), daughter
was used than in the "DA" estimate.

Chemical analyses requested by off-site laboratories are listed by reference method in Table 3-2.
Requested chemical analytes for the solid matrices were identical except for vanadium, formate
and hexavalent chromium. Formate and vanadium analyses were requested only on the waste
samples. Hexavalent chromium was requested only on concrete structure split samples.
Additionally, arsenic, lead, selenium, and thallium analysis was requested using the atomic
absorption methods (EPA 7000 series) for the split sample.

Laboratory instructions were revised in early November 1995. A TCLP metals analysis was
requested on four samples held by the laboratory: BOGNX7, BOGNYO, BOGNY2, and
BOGNY4. Project needs dictated adding TCLP analysis primarily for additional chromium and
lead information.

3.3 VALIDATION

All chemical and radionuclide project data packages from QES were validated by Golder
Associates, Inc., under subcontract to the ERC, with one exception: rainwater data. The
validation was conducted at level C in accordance with validation procedures (WHC 1993a,
1993b). The validation reports and their supporting data appear in Appendices G through I
and K. Additional laboratory quality control data are available and are contained in original
records received from the off-site laboratories; however, they are not routinely included in
validation packages nor routinely delivered to project leads.

Data packages from FAST were validated by WHC. FAST reported validation for about half of
the samples analyzed, (see data validation sections of Appendix A and B). While data qualifiers
have been discussed. WHC did not include qualifiers in the summary data tables of the
respective WHC reports. Data validation was not reported for samples shown in Appendix C,
which consists primarily of sedimentation basin floor samples.

Analytical results from the 222-S Laboratory and the EAL were not independently validated.
Both laboratories performed only radiological analyses.
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Table 3-1. On-site Analytical Chemistry Methods

Determination Refe end Comment

Metals: 3051/6010 3051 is a microwave digestion procedure, not
arsenic, barium, cadmium, equivalent to a TCLP extraction.
chromium, lead, selenium, silver

Anions: 300.0
fluoride, chloride, nitrite, nitrate,
sulfate, phosphate

Mercury 7471 October/November narrative inaccurately reports
mercury as an inductively-coupled plasma metal and
also references EPA method 7470. Method reference
number corrected per Appendix D.

Cyanide 9010

Sulfide 9030

Hexavalent chromium 71 96A

pH 9045

EPA = U.S. Environmental Protection Agency
TCLP = Toxicity Characteristic Leachate Procedure
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Table 3-2. Off-site Analytical Chemistry Methods

Referenced EPA Requested for Requested for
Determination Concrete Structure Waste Drummed

Method Split Sample? Concrete?

Metals-
ICP Target Analyte List' 6010A Yes Yes
Vanadium 6010A No Yes

Arsenic 7060 Yes No

Lead 7421 Yes No
Selenium 7740 Yes No

Thallium 7841 Yes No

Anions--
Fluoride 300.0 Yes Yes

Chloride 300.0 Yes Yes

Nitrite 00.0 Yes Yes

Nitrate oeYes
Sulfate 43O,0.. Yes Yes

Phosphate Yes Yes
Formate 300.0 No Yes

TCLP- 1311/6010A No Yesb

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver
TCLP-Mercury 1311/7470 No Yes

Cyanide 335.2 Yes Yes

Sulfide 9030 Yes Yes

Hexavalent Chromium 7195 Yes No

pH. 9045 Yes Yes

EPA = U.S. Environmental Protection Agency
ICP = inductively coupled plasma spectroscopy
TCLP = Toxicity Characteristic Leaching Procedure
'Routine list includes aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, and zinc.

bRequested October 31, 1995, on BOGNX7, BOGNYO, BOGNY2, and BOGNY4 only.
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4.0 SAMPLING AND ANALYSIS RESULTS

The five tables presented in this section to summarize the data are based on the routine samples
and do not include field blank, duplicate, or split sample results (those results are presented and
discussed in the Section 5.0). Supporting data, including the results for any particular sample,
can be found in the appendices.

Appendices A through D present supporting information about the concrete structure samples,
sand equipment blank, and soil sample analyzed by FAST. Appendix E provides reproductions
of all 222-S Laboratory sample reporting. Appendix F provides two ERC memorandums
containing all EAL sample results for the concrete structure samples, sand equipment blank, and
soil sample.

Samples shipped off site for analysis are grouped into sample delivery groups (SDG) for
laboratory analysis and reporting. Waste drum samples were divided into three SDGs
containing the following samples:

W0747-OES W0751-OES W0755-OES
BOGNX2 BOGNX9 BOGNZO
BOGNX3 BOGNY3 BOGNZI
BOGNX4 BOGNY4 BOGNZ2
BOGNX5 BOGNY5
BOGNX6 BOGNY6
BOGNX7 BOGNY7
BOGNX8 BOGNY8
BOGNYO BOGNY9
BOGNYI
BOGNY2

Selected information from the sampling, off-site analysis, and validation processes is combined
in data validation packages. Data validation packages are typically organized by SDG and
include separate sections for inorganics, radiochemistry, and general chemistry. Appendix G
contains the validation package for SDG W0747-QES, and data associated with the October
31, 1995, special request for TCLP analysis on selected samples. Appendices H and I contain
results and supporting documentation for W0751-QES and W0755-QES, respectively.

Appendix J reports the water sampling results. Appendix K reports the QES results of the
concrete-structure split sample collected concurrently with samples reported by FAST.
Appendix L reports radiation field surveys.

Data from off-site laboratories is reported to the ERC in both a hard-copy and an electronic
format. The electronic format often reports data with greater precision (i.e., more displayed
digits than does the printed copy). Summary tables that include off-site analyses were derived
from the electronic data, and the results can be confirmed using the [EIS.
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4.1 CHEMICAL CONSTITUENTS OF BASIN CONCRETE STRUCTURES

Table 4-1 summarizes the chemical constituents of the basin concrete structures. Samples of
the basin floors and walls were analyzed by FAST. Supporting documentation can be found in
Appendices A, B, C, and D.

The summary table lists the number of routine sample results and how many of these were
nondetects. The "R"-qualified results were not included in the count of routine results but are
noted in the endnotes. The numerical minimum and maximum concentrations have been
reported, (despite the fact the values may be a qualified). Some nondetected values were
reported variously as "ND" or "<" values in FAST reports but have been consistently flagged
with "U" in Table 4-1. Other data qualifiers correspond to those discussed in the respective
data validation sections of the appendices. An average and sample standard deviation
concentration has been provided when samples were reported with numerous detected values.
Table 4-1 is based on the routine samples and does not include blank, duplicate, or split sample
results.

This report does not compare the 1995 results to any specific criteria. Included here as an aid
to the reader are chemical analyte ranges from the 1991 183-H exterior wall background
concrete sampling (DOE, 1995a). Qualitative comparisons may be useful, but readers should
note historical collection methodology, analytical facilities, and sometimes methods differed
between studies.

4.2 CHEMICAL CONSTITUENTS OF DRUMMED WASTE CONCRETE

Table 4-2 presents a summary of chemical constituents of the drummed waste concrete.
Samples of the drums were analyzed by QES. Supporting documentation can be found in
Appendices G, H, and I. Table 4-2 lists the number of routine sample results and shows how
many of these were nondetects. The R-qualified results were not included in the count of
routine results but have been noted in the endnotes. The numerical minimum and maximum
concentrations have been reported (despite the fact the values may be qualified). Data
qualification flags have been included for individual sample results. An average and a sample
standard deviation concentration has been provided when samples were reported with numerous
detected values. Table 4-2 has been based on the routine samples and does not include blank,
duplicate, or split sample results.

This report does not compare the 1995 results to any specific criteria. As an aid to the reader,
chemical analyte ranges from the 1991 183-H exterior wall background concrete sampling have
been included here (DOE-RL, 1995a). Qualitative comparisons may be useful, but readers
should note historical collection methodology, analytical facilities, and sometimes methods
differed from newer samples.
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4.3 RADIOLOGICAL CONSTITUENTS OF BASIN CONCRETE STRUCTURES

Table 4-3 presents a summary of radiological constituents of the concrete structures. Samples
were analyzed by the 222-S Laboratory and.the EAL. Supporting documentation can be found
in Appendices E and F.

The summary table lists the number of routine sample results and shows how many of these
were nondetected. Differences in number of results reported for certain radioisotopes have
been based on reporting differences between the two batches of samples. Values reported by
the laboratory as "<x" have been summarized as nondetected. The numerical minimum and
maximum concentrations have been reported. An average and sample standard deviation
concentration has been provided when samples were reported with numerous detected values.
Table 4-3 has been based upon the routine samples and does not include blank, duplicate, or
split sample results.

Two less sample aliquots were analyzed at the EAL than at the 222-S Laboratory. The final
two basin floor samples, BOGRKI and BOGRK2, were mistakenly not analyzed and reported by
the EAL, which has now closed.

4.4 RADIOLOGICAL CONSTITUENTS OF DRUMMED WASTE CONCRETE

Table 4-4 presents a summary of radiological constituents of the drummed waste concrete.
Samples of the drums were analyzed by the 222-S Laboratory and QES in Richland.
Supporting documentation can be found in Appendices E, G, H, and I.

The summary table lists the number of routine sample results and shows how many of those
were nondetects. Data qualification flags have been included for individual sample results.
Values qualified as undetected or reported by the laboratory as "<x" have been summarized as
nondetected. The R-qualified results were not included in the count of routine results but have
been noted in the endnotes. The numerical minimum and maximum concentrations have been
reported (despite the fact the values may be a qualified). An average and sample standard
deviation concentration has been provided when samples were reported with numerous detected
values. Table 4-4 has been based on the routine samples and does not include blank, duplicate,
or split sample results.

4.5 SAMPLE RESULTS FOR OTHER MEDIA

Table 4-5 summarizes the soil and water sample collected during the sampling period.
The summary table lists individual sample results for both radiological and chemical
constituents.
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Soil analyses were performed by the 222-S Laboratory, FAST, and the EAL. Supporting
documentation for chemical analysis of the soil sample can be found in Appendices A and D.
Radiological results for the soil sample can be found in Appendices E and F.

Water analyses were performed by the 222-S Laboratory and QES in Richland. Readers are
reminded that the water data were not validated to the same standard as other data in this
report. Supporting documentation for the water sample can be found in Appendices E and J.
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Table 4-1. Chemical Constituents of Basin Concrete Structures

Number of Sample IC -H
Analyte Resuts/ M ann Maximan Average Standard Concrete

Nondetects Deviation Did~o
I__ _ _ Range

Analyzed by WHC Field Assessment Services Team

Method 3051/6010
Arsenio (mg/kg) 15/15 7 U 13 UJ NC NC 42U -50U .
Barium 15/0 37J 92.4 74.9 14 29-100
Cadmium 15/12 0.2 U 2.0 NC NC 2.5U-3U
Chromium 15/0 7.5 104 33.6 33 8.5U-13
Lead lOi8P 4.7U 12.9 NC NC 42U -501U
Selenium 10/10 3.6 U 4.3 U NC NC 42U-50U
Silver 15/15 0.9 U 4.8 U NC NC 5.1U-5.9U

Method 300 Anions
Chloride(ug/g) 15/5 11.68 129 [48.84] [31.31 20U-201U
Fluoride 15/6 41U 73.88 NC NC 2U-2U
Nitrate 15/2 2751U 11806.9 [31541 [3221] 20U-23
Nitrite 15/9 4.951U 100J NC NC 20U-20U
Phosphate 15/15 4 U 401U NC NC -
Sulfate 15/0 33.4 2110 517 609 204-399

Me"hod 7471
Mercury(mg/kg) 15/14 0.04UJ OAU NC NC 0.1U-0.2

Method 9010
Cyaaide(mg/kg) 8/3' 0.05 0.1 NC NC 1U

Method 9030
Sulfide(mg/kg) 15/7 0.01U 0.2 NC NC 0.1U

Method 7196A
Hexavalent
Chromium(g/kg) 15/14 0.11U 0.51U NC NC -

Method 9045
pH 15/0 9.8 12.3 11.0 0.89 11.2-12.2

NC = Not calculated.
U = Undetected. The associated value isthe reported detection limit.
[] = Value computed usingundetected values at reported detection limit
!Range of all 183-H core-drilled, background samples reported in DOE-RL 1995a, Appendix D. (Historical methods may be slightly different from
1995refrncedmethods.)
tFive undetected values were rejected (qualified "R") in the data validation proces due to low matrix spike recovery.
'Seven undetected values (plus the soil sample) were rejected (qualified "R") in the data validation process due to low matrix spike recovery.
Rejected values were not used in developing this summary table.
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Table 4-2. Chemical Constituents of Drummed Waste Concrete (Page 1 of 2)

. Number of I 1 T pe183-H

Atmlyte I ResuiW j Mmnnumu Maxhmmm Avegtadr Crtie
Nondetects Deviation BackgroulF : Ianage

Analyzed by Quanterra/ Validated by Colder Associates

Method6010A
Aluminmn(mg/g) 20/0 932 16100 7677 4533 2700-9600
Antimony 20/15+ 13.8U 69U NC NC 42U-50U
Arsenic 20/0 6.1 78 37.6 16.3 42U-50U
Barium 20/0+ 16.9 U 262 125.7 70.1 29-100
Beryllium 20/3+ 0.45U 1.9 [0.811 [0.391 0.3U-0.3U
Cadniumt  18/4+ 1.2 U 17.6B3 [6.9] [4.71 2.5U -3U
Calcium 20/0 5310 125000 60206 38371 29000-11E4
Chromium 20/0 53.9 1490J 583 448 8.5U-13
Cobalt 20/0+ 9.2B 51.2B 24.8 10.7 4.4U-21
Copper 20/0 88.4 2520 534.8 530 16-40
Iron 2010 26700 918000 358630 263826 4200-16E3
Lead 20/2 0.67J 228 [31.95] [58.8] 42U-50U
Magpesimn 20/0 1040 8170 4814 2188 1600-5000
Manganese 20/0 472 8910 3815 2669 62-250
Nickel 20/0 19.4 695 283 215 8.8U-12
Potassium 20/1+ 325B 6680 [15271 [1440] 530U-1800
Selenium 20/13+ 0.261U 4.3 U NC NC 42U-50U
Silver' 13/11+ 31U ISU NC NC 5.1U-5.9U
Sodium 20/0 4863 10100 4526.6 2863 200- 1100
ThallM 20/11 0.41 J 30.7 NC NC 9.3U -9.9U
Vanadium 15/6+ 8.6 UJ 59.83 NC NC 10-41
Zinc 20/0 66.2 328 147 60.8 41-150

Method 300 Anions
Bromide'(ug/g) 20/20 2.17U 24.9U NC NC -
Chloride 20/0 3.96 142 32.6 32.6 20U-201U
Fluoride 20/0 3.34 283 65.5 56.5 2U-2U
Formate 20/4 4.96U 51.2 [15.6] [21.2] -
Nitrite '20/0 0.91J 381J 90.5 33.1 20U-20UJ
NitrogeninNitrate 20/0 40J 9103 249 380 20U-23
PhosphaWe 1/0 NC 9.47 NC NC -
Sulfate 20/0 109 1010 268 405 204-399

Method 1311/V470
(TCLP/AA)

Mercury(ug/L) 4/4 0.1UJ 0.13UJ NC NC -

Method 1311/6010A
(TCLP/ICP)

Arsenic(ug/L) 4/4 1511U 260U NC NC -
Barium 4/0+ 447 B 548 B 496 52.4 -
Cadmium 4/1+ 9.2U 18.9B [13.6] [4.80] -
Chromium 4/1 14.8U 304 [181] [144 -
Lead 4/4 1531U 153U NC NC -
Seleniam 4/3+ 170U 351B NC NC -
Silver 4/3+ 24U 32.2B NC NC -

Method9010
Cyanide (mgkg) 20/5 0.49 U 2.83 [1.051 [0.63] 1U

Method 9030
Sulfide (mg/kg) 20/5 9.96U 187 [44.7 [41.0] 0.1U
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Table 4-2. Chemical Constituents of Drummed Waste Concrete (Page 2 of 2)
183-H

Number of Sample
Analyte Resijiw Minimum Meathun Average Standard

Nondetects Deviation

Method 9045
pH 20/0 9.55 J 12.19 J 11.3 0.74 11.2-12.2

B - The constituent was reported above anistumwi detection limit, but below the contract required detection limit -
J = The concentration is qualified as estimated duto a minor associated quality control deficiency.
NC = Not calculated.
U = Undetected. The associated value is the sample detection limit corrected for aliquot siz, dilution, etc.
+ = Additional values were reported above aniktrument detection limit but below the contract required detection limit
[3 = Value computed usingundetected values atreported detection limit.
'Tange of all 13-H care-drilled, badcWound samplesreported in DOE-RL 1995a, Appeadix D. (Historical methods may be slightly different
from 1995 referenced methods.)
Twoundetectedvalues wererejected(qualified "R")inthe datavalidationprocess. Rejected values were not used in developingthis
summucytable.

ieven undetectedvalues wererejected(qualified "R")inthe datavalidationprocess. Rejected valueswerenotused indevelopingthis
smmay table.
tromideresults reported by laboratory, howevernot arequested analyte nor invalidationreports.
*19 undetected values were rejected inthe datavalidationprocess. Rejected values were notused in developing thistable.
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Table 4-3. Radiological Constituents of Basin Concrete Structures

Number of Samnple
NRulsr of Minimum Maxirmum Average Standard
Nondetects g(pCig) Deviation

222-STotalActivity 15115 <50 <50 NC NC

Environmental Analytical Laboratory
Gross Radionuclide Screening*

GrossAlpha 13/0 2.9 19.4 9.4E4 5.6E+0
Gross Beta 13/0 9.1 270 9.8E+1 7.5E+1
Strontium-90 6/4 4.6 <9.1 NC NC

EAt Gamma Energy Analysis Screening
Americium-241 6/6 <036 <3.45 NC NC
Cerium-144 6/6 <0.51 <0.62 NC NC
Cobalt-60 13/13 <0.18 <1.8 NC NC
Cesium-134 6/6 <0.12 <0.14 NC NC
Cesium-137 13/8 <0.1 <0.83 NC NC
Europium-152 6/6 <03 <D.63 NC NC
Europium-154 6/6 <0.31 <0.4 NC NC
Europium-155 6 /6 <0.29 <0.36 NC NC
Potassium-40 13/0 10 31 1.8E+1 6.7E+0
Antimonyl25 6/6 <0.2 <0.28 NC NC
Thorium-232dau 13/5 <032 <.5 NC NC
Uranium-235 13/9 0.17 <4.4 NC NC
Uranium-238 13/13 <12 <78 NC NC
Uranium-238dau 13/3 <0.31 2.1 [9.7E-1J [7.1E-11

Residual assigned to
Technetium-99 13 /NC <0(-51) 239 NC NC

U = Undetected by the laboratory. The associated value is the reported detection limit.
NC - Not Calculated
TH232dau is the activity of Ac228, Pb212 and T1208, short-lived daughter products of Th232.
U238dau is the activity of Pb214 and Bi214, short-lived daughter products of U238.
[] -Value computed usingundetected values atreported-detectionlimit
*The final two basin floor samples, BOGRK1 and BOGRK2, were mistakenly never analyzed and reported by the EAL.
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Table 44. Radiological Constituents of Drummed Waste Concrete

Numbr ofSample

Analyte R l Minimum Maximum Average Standard
Nondetects (pCLg) (cig) Deviation(pCi/g)

222-S Total Activity 20/20 <50 <50 NC NC

Quanterra High Resolution
Gamma Spectroscopy

Beryllium-7 6/0 8.19E-02 4.35E-01 2.OGE-01 1.36E-01
Cesium-I37DA 20/0 3.09E-02 3.10E+00 4.29E-01 7.04E-01
Cobalt-58 20/20 -8.81E-03 U 2.38E-02 U NC NC
Cobalt-60 20/13 -440E-04 U 1.21E-01 NC NC
Europium-152 20/20 -4.04E-02U 2.34E-02U NC NC
Europium-154 20/20 -2.87E-02U 2.OOE-02U NC NC
Europium-155 20/12 -1.55E-02U 1.33E-01 NC NC
Iron-59 20/20 -2.24E-02U 1.IIE-02U NC NC
Potassium-40 20/0 6.44E-01 9.65E+00 4.84E+00 2.64E+00
Radium-224DA 20/0 2.28E,02 4.39E-01 2.1 IE-01 1.22E-01
Radium-226DA 20/0 3.23E-02 5.04E-01 2.33E-01 1.19E-01
Radium-22SDA 18/0 3.14E-02 4.79E-01 2.25E-01 1.30E-01
Uranium-235 8/0 1.96E,02 1.20E+00 4.57E-01 4.70E-01
Uranium-238DLP 19/0 3.99E-01 J 2.28E+01 J 8.19E+00 7.25E+00

Quanterra Electroplate/ Alpha
Spectroscopy

Uranium-234 20/0 1.31E+00 4.58E+02 4.88E+01 9.8E+01
Uranium-235* 10/1 4.76E-02 5.30E+00 2.09E+00 2.09E+00
Uranium-238DA 20/0 1.07E+00 3.29E+02 3.81E+01 7.07E+01

Quanterra Direct/ Proportional
Counting

GrossAlpha 20/0 5.25E+00 1.59E+02 3.8SE+01 3.64E+01
GrossBeta 20/0 2.04E+01 1.70E+02 6.44E+01 3.80E+01

Quanteira Chemical
Separation/ Liquid Scintillation

Technetium-99 20/0 1.91E+01 4.68E+02 .SE+02 1.29E+02

U
J
NC

Undetected above the minimum detectable activity. The associated value was reported bythe laboratory.
The concentration is qualified as estimated due to a minor associated quality control deficiency.
Not Calculated.

[ ] = Value computed using undetected values at reported concentrations.
*Ten additional detected values were rejected in the data validation process. Rejected values were not used in developing this
summary table.
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Table 4-5. Sample Results for Other Media

Soil sample S5060-06 Summary
Chemical Result

FAST Analyses
pH
Arsenic (mg/Kg)
Barium
Cadmium
Chloride
Chromium
Cyanide
Fluoride
Hexavalent Cr
Lead
Mercury
Nitrate
Nitrite
Phosphate
Selenium
Silver
Sulfate
Sulfide

9.1
13
49

0.2
60
7

0.01
40
0.1

13.5
0.04
946
100
40
13

0.9
40

0.02

Radiological
222-S Analysis
Total Activity (pCi/g)

Q

UJ
J
U
U
J
UR
U

UR
UJ

UJ
U
UR
U
U

EAL Analyses
K40 (pCi/g)
C060
Cs137
TH232dau
U235
U238
U238dau
Alpha
Beta

Water sample BOGTS1 Summary

Radiological
Constituent

222-S Analysis
Total Activity (pCi/g)

Quanterra Analyses
Cobalt-60 (pCi/L)
Iron-59
Europium-152
Cobalt-58
Cesium-137
Europium-155
Europium-154
Gross Beta
Gross Alpha
Technetium-99
Uranium (ug/L)

Result Q Total Analytical Error

<50

-222
0.233

-0.153
283
2.55

0.269
-7.13

824
64.5

2520
92.6

U
U
U
U
U
U
U

NR

3.43
6.57
6.25
204
2.82
5.71

11
63

12.9
278

20.6

2-Sigma Error
Not Applicable.
Not Reported.
Data qualifier.
Undetected.

Result

<50

2.sE+1
<4.9E-1
<8.7E-2
2.3E+0
8.3E-1

<1.&E+1
2.0E+0
1.9E+1
9.8E+1

Counting
Error

NR

3.42
6.57
6.25
2.02
2.81
5.71

11
24.6
10.2
16.1
NA

+/-
2.2E+0

2.6E-1
.4E-1

2.I-1l
NR
NR

Minimum
Detectable

Activity

NR

5.51
11.9
10.9
4.64
5.39
9.44
18.3
12.6
5.04
3.82

0.00323

NA
NR
Q
<,U
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5.0 QUALITY ASSESSMENT FIELD SAMPLES AND DISCUSSION OF RESULTS

Five tables are presented in this section to summarize the field duplicate, split, and silica sand
blank samples. These results are usefbl in the data interpretation process.

This report uses the term "field duplicate" to indicate a field-equivalent sample attributed to a
location in common with a routine sample. The field duplicate is submitted to the same
analytical facility as the associated routine sample. The term "field split sample" is used to
indicate a duplicate submitted to a second (independent) analytical facility for analyses similar to
those being performed on the routine sample.

Sample variability is summarized by the relative percent difference (RPD) statistic. This value,
expressed as a percent, is the absolute difference between two values divided by their mean.
The term expresses variability relative to the size of the measurement-not in absolute terms.
Table values showing comparisons between regular and split samples arbitrarily have a
(or "-") sign indicating the split results were higher (or lower) respectively.

Additional quality control laboratory samples were analyzed and considered in the validation
process. Supporting data can be found in the appendices. Some additional laboratory quality
control data is available. It is contained in original records received from the offsite
laboratories. However it is not routinely included in validation summary packages nor routinely
delivered to project leads.

Similar to the previous chapter, tables and statistics of Quanterra data were derived from
electronic laboratory deliverables. These occasionally display more precise concentrations than
the laboratory printed data reproduced in the respective validation reports (appendices).

Data users should weigh the relevance of individual quality assessment results. The applied data
validation process does not automatically incorporate an understanding of field quality
assessment sample results. Though very limited, results offer some insight into the inherent
uncertainty of individual sample results.

5.1 CONCRETE STRUCTURE CHEMICAL RESULTS AND DISCUSSION

Table 5-1 summarizes field duplicate and split comparisons for the concrete structure chemical
results. Based on the relative percent difference statistic, chromium showed the greatest
variability between the regular sample (BOGRK8) and its duplicate (B0GRK9). Nitrate - RPD
25.8 percent, and chloride - RPD 20.2 percent, followed respectively. Remaining analytes
were associated with RPDs of less than 11 percent or were undetected.

The anions (nitrate, chloride and fluoride) showed the highest variability between the regular
sample (BOGRK8) and the split sample (BOGRLO). The split sample was much lower in nitrate
than the regular sample, relative percent difference (RPD) 133 percent (168 J versus 828 sg/g).

33



BHI-00922
Rev. 0

Results for chloride showed an RPD of 53.5 percent with a moderately lower split sample
concentration (10.4 versus 18 pzg/g). Fluoride showed a slightly higher concentration in the
split sample with an RPD of 21.1 percent. Absolute differences in the fluoride concentrations
were small (6.08 J versus 4.92 pg/g). Split sample chromium results were very close to the
mean value of sample BOGRKS and its duplicate. Other routine analytes also had RPDs of<20
percent or were undetected.

Two split sample analytes, ortho-phosphate and selenium, were qualified as rejected in the data
validation process. Both results are, however, numerically consistent with routine sample
results.

The split sample was analyzed for additional analytes not reported in routine concrete structure
samples. Refer to Appendix K for additional results.

5.2. DRUMMED WASTE CONCRETE CHEMICAL RESULTS AND DISCUSSION

Sample analysis of field duplicates showed some widely variable metals results (Table 5-2).
Five elements (aluminum, barium, calcium, magnesium, and sodium) were associated with
RPDs >100 percent. Chromium, cobalt, copper, iron, manganese, nickel, potassium, and
thallium had RPDs ranging from about 48 to 78 percent. Arsenic and zinc had detected
concentrations associated with RPDs of<5 percent. Remaining elements, including vanadium,
had one or both determinations at nondetected concentrations. Anions, cyanide, sulfide, and pH
were in general agreement with RPDs <16 percent.

Silver and ortho-phosphate were undetected but qualified "R' (rejected) in the data validation
process. Numerous metallic analytes were reported at concentrations above an instrument
detection limit, but they were below the contract detection limit in the duplicate sample. The
duplicate sample had aluminum, barium, and magnesium concentrations at less than the routine
sample minimum, but chromium, iron, manganese, nickel and thallium concentrations were near
routine sample maximums. No waste drum split samples were taken for independent chemical
analysis.

5.3 CONCRETE STRUCTURE RADIOLOGICAL RESULTS AND DISCUSSION

Radiological results of the regular sample (BOGRKS) and duplicate sample (9OGRK9) show
derived "Tc had the highest RPD (105 percent) followed by gross beta and gross alpha
determinations (Table 5-3). The "Tc derivation was dependent upon both the gross beta and
gross alpha results. It was not a directly measured parameter. Uncertainty in the underlying
factors was propagated to the derived value. Gross beta results had an RPD of 78.7 percent
(47.9 versus 110 pCi/g); gross alpha had an RPD of 30.8 percent (16.5 versus 12.1 pCi/g).

The regular and duplicate sample had very comparable GEA measurements. Most of the
reporting list of analytes were not detected in either the regular or duplicate sample. Those that
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were detected were essentially equivalent considering the laboratory-reported uncertainties. For
instance, "T was reported at positive concentrations with an RPD statistic of 24 percent.
However, examination shows the values were essentially indistinguishable. Each value falls
within the reported 2-sigma uncertainty of the other value.

Split sample results showed that the highest RPD was associated with the gross beta results.
The EAL reported substantially higher gross beta results. The QES's values were more in line
with the 222-S Laboratory total activity screening. Technetium-99 and gross alpha estimates
again showed high RPDs of 62.6 percent and 51.1 percent respectively. The EAL derived
higher results than the QES-analyzed split sample.

A measured parameter in the split sample was "Tc. The QES-reported result was 14.7 pCi/g.
This compares to 28.1 and 90.3 pCilg for the corresponding regular and duplicate derived "Tc
values. Derivation of the "Tc values was dependent on the EAL's gross beta estimate.

A naturally occurring isotope, potassium-40 (IK), is the dominant radionuclide reported in both
the EAL and QES results.

5.4 DRUMMED WASTE CONCRETE RADIOLOGICAL RESULTS AND
DISCUSSION

Table 5-4 summarizes field duplicate and split comparisons for the drummed waste radiological
results. The field duplicate RPD is highest for "Tc (about 60 percent). The regular and
duplicate sample at 181 and 97.5 pCi/g, respectively, also exceed the reported gross beta
concentrations. The gross beta concentrations of the regular sample (BOGNY5) and duplicate
(BOGNY6) drum sample were 31.9 and 41.1 pCi/g. These values each fall outside the reported-
2-sigma uncertainty of the other value. The gross beta RPD was 25.2 percent, the second
highest calculated for the sample pair. All other determinations had RPDs of about 20 percent
or less when positive concentrations were reported.

Concentrations reported for 'K, in both the regular sample and its duplicate, were <1 pCi/g.
The regular sample had the minimum reported 'K concentration. The dominant radionuclide
reported in the sample pair was "Tc.

All drum waste aliquots sent to the 222-S Laboratory were reported with total activities of
<50 pCi/g. Other waste drum split samples were not taken for independent radiological
analysis.

5.5 SILICA SAND ANALYSIS AND DISCUSSION

Results of the clean silica-sand field equipment blank are shown in Table 5-5. Most constituents
are near or below detectable concentrations. Sample analysis was performed by FAST and the
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EAL in conjunction with other cement structure samples. (See description of October Basin
Floor sampling.) The coarse sand was supplied by the sampling team.

The silica sand was poured over the scabbling tool but, according to field descriptions, was not
subject to the grinding forces of actual sample collection. Contributions of the collection
methodology itself have not been substantially assessed. At least two different types of
scabbling tools were reportedly used during the decommissioning effort. The scabbling process
could bias results and may contribute to observed differences between current results and other
sampling.
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Table 5-1. Basin Concrete Structure Field Duplicate and
Split Samples-Chemical Comparisons

Field
Regular Duplicate Duplicate Split Sample Siped Field

Analyte Sample Sample RPD BOGRLO Split RPD
BOGRKS BOGRK9 (6(%)

FAST Measurements Quanterra Measurements

Method 3051/6010
Arsenic (mg/kg) <7.8 <7.8 NC 36.5" NC
Barium 92.4 101 8.89 112 +19.2
Cadmium <1.8 <1.8 NC 0.24 U NC
Chromium 13.5 20.1 39.3 15.8 J +15.7
Lead <5.8 <5.8 NC 6.1 J NC
Selenium <4.3 <4.3 NC 0.1 UR' NC
Silver <3.4 <3.4 NC 0.86 B NC

Method 300 Anions
Chloride (ug/g) 18. 14.7 20.2 10.4 -53.5
Fluoride 4.92 4.42 10.7 6.08 J +21.1
Nitrate 828. 639. 25.8 168 J -133
Nitrite <4.95 <4.95 NC 3.01 J NC
Phosphate <15.1 <15.1 NC 5.06 UR NC
Sulfate 201 190 5.63 220 . +9.03

Method 7471
- Mercury (mg/kg) <0.4 0.4 NC Not Requested NC

Method 9010
- Cyanide (mg/kg) <0.1 <0.1 NC 0.70 NC

Method 9030
Sulfide (mg/kg) <0.1 <0.1 NC 10.7 U NC

Method 7196A
Hexavalent
Chromium (mg/kg) <0.25 <0.25 NC 0.15 UJ NC

Method 9045
pH 11.5 11.6 0.87 11.8 J +2.58

RPD = Relative Percent Difference from BOGRK8, (sample difference /mean) *100.
aAddtional analytes reported in supporting appendix K.
bReference method EPA 7060.
*Reference method EPA 7421.
4Reference method EPA 7740.
'Reference method EPA 335.2.

37



BHI-00922
Rev. 0

Table 5-2. Drummed Waste Concrete Field Duplicate-Chemical Results

Regular Drum 83 Duplicate Drum 83 Field Duplicate
I Sample BOGNY5 Sample BOGNY6 RPD (%)

Analyzed by Quanterra /Validated by Golder Associates

Method 6010A
Aluminum (mg/Kg) 3780 906 123
Antimony 55.2 U 55.2 U NC
Barium 120 16.5 B 152
Beryllium 0.5 U 0.43 U NC
Cadmium 4.6 UJ 13.3 BJ NC
Calcium 32300 5400 142.7
Chromium 732 1410 63.3
Cobalt 30 B 48.7 B 47.5
Copper 467 836 56.6
Iron 449000 J 903000 J 67.16
Magnesium 3290 1010 106
Manganese 4650 8680 60.5
Nickel 389 637 48.3
Potassium 679 297 B 78.3
Silver 12 UR 12 UR NC
Sodium 3350 943 112
Vanadium 8.6 UJ 8.6 UJ NC
Zinc . 104 99.6 4.32

Method 7060 Arsenio (mg/Kg) 28.6 29.7 3.77

Method 7421 Lead (mg/Kg) 4.9 3.8 U NC
Method 7740 Selenium (mg/Kg) 4.3 U 4.3 U NC

Method 7S41 Thallium(mg/Kg) 17.6 29.9 51.8

Method 300 Anions
Bromide* (ug/g) 2.47 U 2.5 U NC
Chloride 3.96 4.3 8.23
Fluoride 38.6 42.7 10.09
Formate 10.1 10.3 1.96
Nitrite 1. J 1.1 J 9.52
Nitrogen in Nitrate 204 J 239. J 15.80
Phosphate 4.93 UR 5. UR NC
Sulfate 144 165. 13.59

Method 335.2 --Cyanide (mg/kg) 0.56 0.5 U NC
Method 9030 -Sulfide (mg/kg) 38.2 38.3 0.26

Method 9045 -pH 10.51 J 10.57 J 0.57

B = Constituent reported above an instrument detection limit but below the contract required detection limit.
J = The concentration is qualified as estimated due to a minor associated quality control deficiency.
NC =Not calculated.
R = Rejected in the data validation process due to a quality control deficiency.
RPD = Relative Percent Difference from BOGNYS, j(sample difference / meah)| * 100.
U = Undetected. The associated value is the sample detection limit corrected for aliquot size, dilution, etc.
*Bromide results reported by laboratory, however not a requested analyte nor in validation reports.
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Table 5-3. Basin Concrete Structure Field Duplicate and Split
Samples-Radiological Comparisons

Regular Duplicate Fe Split Sample Signed
Analyte Sample Sample BOGRLO & Total Field Split

Cig) BOGRKS ± 2- BOGRK9 *2- RPD(%) Error RPD
Sigma Error Sigma Error (Lab. 2 Sigma) (%)

EAL Measurements Quanterra Measurements

GrossAlpha 16.5 12.1 30.8 9.78 4.71 -51.1
Gross Beta 47.9 110 78.7 10.8*2.78 -126

TotalActivity 64.4*29.6 122 ±87.2 NC NR NC
SR-90 4.8 <13. NC NR NC

Gam Ergy
Analysis Screening

Am241 <036 <OA NC NR NC
Ce144 <0.51 <0.59 NC NR NC
Co60 <0.18 <0.22 NC 0.0011 U NC
Cs134 <0.12 <0.11 NC NR NC
Cs137 <0.11 <0.11 NC 0.106±0.0212 NC
Eu152 <0.54 <0.6 NC -0.00045 U NC
Eu154 <0.37 <0.34 NC -0.0145 U NC
Eu155 <0.33 <03 NC 0.0454 U NC
K40 12. 1A 11. 4IA 8.7 NR NC
Sb125 <0.25 <0.23 NC NR NC
TH232dau 0.39*0.15 0.32 0.14 20 0.549 ±0.0862a +34
U235 0.18 0.084 0.23 0.085 24 0 .196  0.073  - +8.5
UJ238 <12. <11. NC 5.02 0.942' NC
U238dau 0.42+0.13 038±0.13 10 NR NC

Residual assigned to
Tc-99 28.1 903 105 14.7 2.56 -62.6

<, U = Undetected.
NC = Not calculated.
NR = Not reported.
RPD = Relative Percent Difference from BOORKS, I(sample difference / mean)l *100.
TH232dau is the activity ofAc228, Pb212 and T1208, short-lived daughter products of Th232.
U238dau is the activity of Pb214 and Bi214, short-lived daughter products of U238..
'Concentration reported as Radium-228.
bAIso measured by electroplate/alpha spectroscopy at 0.122 J + 0.0596 pCi/g.
'Measured by electroplate/alpha spectroscopy. Also reported by GEA at 2.21 * 0.766 pCifg.
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Table 5-4. Drummed Waste Concrete Field Duplicate-Radiological Results

Regular Drum 83 Duplicate Drum 83 Field Duplicate
Sample BOGNY5 Sample BOGNY6 RPD (%)

222-S Total Activity (pCi/g) <50 <50 NC

Quanterra High Resolution Gamma
Spectroscopy

Cesium-137DA (pCi/g) 0.0322:0.00557 0.0295*0.00543 8.75
Cobalt-58 -0.000938 U -0.000906 U NC
Cobalt-60 8.64E-04 U 0.00159U NC
Europium-152 -0.00242 U -0.00576 U NC
Europium-154 0.0018 U -0.00486 U NC
Europium-155 .00231 U -0.00345 U NC
Iron-59 0.00238 U -0.00305 U. NC
Potassium-40 0.644 : 0.0941 0.685 0.0988 6.17
Radium-224DA 0.0228 * 0.00509 0.028 0.00608 20.47
Radium-226DA 0.0323 ± 0.00696 NR NC
Radium-228DA 0.0314* 0.0142 0.038±0.0134 19.02
Uranium-235 0.0196L &0.0161 NR NC

Quanterra Electroplate/ Alpha
Spectroscopy
Uranium-234 4.66t0.941 3.9*0.741 17.8
Uranium-235 0.536 0.205 0.487*0.164 9.58
Uramium-238DA 5.14 1.02 5.01 0.92 2.56

Quanterra Direct! Proportional
Counting.

Gross Alpha 8.97+4.4 10.1±4.6 11.9
GrossBeta 31.9 4.52 41.1*5.2 25.2

Quanterra Chemical Separation/
Liquid Scintillation

. Technetium-99 181 22.5 97.5 13.7 59.96

RPD
B
J
NC
R
U

Relative Percent Difference from BOGNY5, j(sample difference /mean)| *100.
Constituent reported above an instrument detection limit but below the contract required detection limit
The concentration is qualified as estimated due to a minor associated quality control deficiency.
Not calculated.
Rejected in the data validation process due to a quality control deficiency.
Undetected. The associated value was reported by the lab.
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Table 5-5. Sample Results for BOGRKO-Silica Sand Field Equipment "Blank"
Analyte Sample Analyte Sample BOGRKO

BOGRKO * 2-Sigma Error

FAST Chemical Measurements EAL Radiological Measurements (pCig)

Method 3051/6010
Arsenic (mg/kg)
Barium
Cadmium
chromium
Lead'
Selenium
Silver

Method 300 Anions
Chloride (ug/g)
-Fluoride
Nitrate
Nitrite
Phosphate
Sulfate

Method 7471
Mercury (mg/kg)

Method 9010
Cyanide (mg/kg)

Method 9030
Sulfide (mg/kg)

Method 7196A
Hexavalent
Chromium (mg/kg)

Method 9045
PH

<7.8
0.05
<1.8

Gross Alpha
Gross Beta

Total Activity
SR-90

Gamma Energy Analysis
<5.8 Screening
<4.3 Am241
<.4 CeI44.cWA

<2.02 Cs137
23.3 Ef2
<4.95 Eu154
<15.1 Eu155
<15.1 K40

Sb125
TH232dau
U235

<0.4 U238
U238dau

16.5
47.9
64.4 29.6
4.8

<0.36
<0.51

<0.11
<0.54
<0.37
<0.33
12. ±1.4
<.25
0.39 0.15
0.18 d0.084
<12.
0.42 ±0.13

<0.1

222-S Total Activity <50 pCi/g

<.25

7.8

< Undetected. The associated value is the reported detection limit
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6.0 RADIOLOGICAL SURVEYS

In addition to chemical analysis, radiologic field surveys were performed to monitor and control
radiologic contamination at the 183-H Basins. Workers and equipment were surveyed during
the course of the decontamination efforts. A final release survey was performed on those
portions of the basins that met established criteria.

Surface surveys indicated whether radioactive contamination was below the surface release
criteria of DOE Order 5400.5, Radiation Protection of the Public and Environment, which
contains applicable requirements independent of the RCRA TSD closure activity. Cement
structures or debris that did not meet the surface release criteria of the order will continue to be
subject to radiologic controJ. Most v/als and floorrafthef9ut'baihsi'yre sufficiently
decontaminated to meet releaWed~itai. Surface areas of thenoftlil^all and the sedimentation
and flocculation floors of Basin No. I w ifs cicnj contaminated to achieve release
standards as based on surface surveys.

Each survey has been identified by a survey number. Surveys were performed according to the
Radiological Release Planfor the 183-H Basins (BHI, 1995b). Copies of release surveys for
basin walls and floors have been included in Appendix L. Surveys are organized by survey
number.
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APPENDIX A

PHASE I SAMPLING REPORT FOR AUGUST 1995
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Appendix A includes the Westinghouse Hanford Company letter report for samples collected in
August. Some information listed in Appendix A inadvertently pertains to the September 1995
sampling. This appendix does not contain results of samples delivered to the Environmental
Restoration Contractor's Environmental Analytical Laboratory.
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Westinghouse
Hanford Company

From:
Phone:
Date:
Subject:

To: L.
D.

internal
Memo

SAS95-211Special Analytical Studies
373-4771 S3-90
September 27, 1995
183H CONCRETE PROJECT - FT5040

Miller XS-53
B. Encke X5-53

cc: D. J. Smith S3-90
FAST File

Attached is the analytical report in support of the 183H concrete project.

If you have any questions regarding analysis, please contact either
Mr D J Smith at 3 2482 or J. Y. Smith at 373-9171.

L. L. Lockrem
Manager

sir

Attachment
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ANALYTICAL REPORT

for

JASTROJECT FT5Q40

prepared for

Bechtel Hanford Company
P.O. Box 1970

Richland, Washington 99352

September 25, 1995
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Project Sampling and Analysis

Case Narrative

INTRODUCTION -

On August 25, 1995, Sampling and Mobile Labs (SML) sampled material from the 183-H Basins 1 and
4 to determine if decontamination of the concrete was sucessful. Samples were delivered to the Field
Assessment Services Team (FAST) as well as the Environmental Analytical Laboratory (EAL)

SAMPLING AND ANALYSIS

Authoritative and random sampling, followed by onsite analysis, was used to confirm decontamination
of the 183-H basin surfaces. An authoritative sample was taken to be used to verify the basins never
leaked/overflowed into the flume at the south end of the basin. Seven concrete chip samples and one
soil sample were obtained for characterizaton. One sample was authoritatively selected from each basin,
based on the previous sampling/analytical results (DOE/RL-95-27) and one sample was randomly selected
from each basin, based on the numbered grid of the basins. In addition, one concrete sample was
obtained from the lowest point of the flume to confirm the absence of dangerous waste contamination.

An air driven rotohammer was used to grind off surface concrete from the predetermined locations. The
concrete was collected as it fell into a plastic bag which was attached to the wall below the sample site.
The sample media was then transferred too vender certified clean bottles with a cleaned spoon. A new
bag was used at each sample point. The rotohammer was cleaned and rinsed with ASTM TYPE II water
between each sample point.

The flume sample was taken by grinding up the surface of the flume floor in a two foot square. The
ground concrete was then spooned into the sample bottles with a cleaned spoon.

The soil sample was taken from outside basin #1 six inches below the surface. The first six inches were
removed with a shovel and the exposed soil was them mixed and put into vendor certified clean bottle.

All sampling equipment that came in contact with the sample was cleaned to meet SW-846 protocols for
cleanliness. The samples were collected in commercially available, individually certified, pre-cleaned
bottles.

000002
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ANALYSES REQUESTED

Samples were analyzed for the following as required by WAC 173-303 and WHC-EP-0063.

- Samples were radiologically characterized for gamma energy analysis (GEA), gross alpha,
gross beta, uranium -234, -235, -238, technetium-99, and total uranium. Radiological
characterization was performed by the BHI Environmental Analytical Laboratory (EAL).

* Samples were chemically characterized for total metals (RCRA metals and vanadium),
chromium", pH, cyanide, sulfide, and anions (including fluorine, chlorine, NO3, NO2, SO4, and
PO4 . Chemical characterization, with the exception of total metals, was performed by FAST.
Total metals were determined by the WHC Waste Sampling and Characterization Facility
(WSCF) laboratory on samples microwave digested by FAST.

SW-846 METHOD FASTANALYSIS CPROCEDURE
REFERENCE

MICROWAVE DIGESTION 3051 3.5

ICP METALS 61 SFLbSeii
As, Ba, Cd, Cr, Pb, Se, Ag 6010 WSCF Lab Specific

Hg COLD VAPOR AA 7470 3.43

CYANIDE 9010 3.18

SULFIDE 9030

ANIONS
F, Cl, N02, NO3, P4, 300.0 3.29

SAMPLE RECIEVING RETURN AND WHC-CM-7-7, ElI 5.1 & 1.1
CUSTODIANSHIP SW-846 SECTION

QUALITY CONTROL OF THE REVERSE SW-846 SECTION 1, 2.1
OSMOSIS DEIONIZED WATER SYSTEM QUALITY ASSURANCE

WATER LEACH OF SOLID SAMPLES N/A 3.23
FOR ANION ANALYSIS

SOLID WASTE ASSESSMENT TEAM N/A 5.0
MANUAL

FAST QUALITY ASSURA NCE PLAN HSA .

000003
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Project FT5040 - 183H -Basin Concrete Results
mglKg as-recleved basis

Sample No. FT5040-01 FT5040-02 FTSO4O-03 FT5040-04 FT5040-05 FT5040-08 Detection Limit
Customer ID 85080-01 85060-02 S5060-03 85050-04 85060-05 85060-06
Location #1 E. Wall #1 S. Wall #4 S. Wall #4 W. Wall #5 Basin Flume E. Wall Soil #1 mg/kg
Date Sampled 8124/95 8/24/95 8/24/95 8/24/95 8/25/95 8125/95
Time Sampled 1045 1320 1420 1520 950 1230

Metals
Arsenic ND ND ND ND ND ND 13.0
Barium 75 88 37 74 87 49 0.8
Cadmium 1 2 ND ND 1 ND 0.2
Chromium 15 18 9 9 18 7 9.6
Lead ND ND ND ND ND 13.5
Selenium ND ND ND ND ND Q__ _ 13.0
Silver ND ND ND 0.9
Mercury ND ND ND ND ND 0.04

General Chemistry
Fluoride ND ND ND ND ND W F4D 40
Chloride ND ND ND ND ND -ND 60
Nitrite ND ND ND ND ND t 1 100
Nitrate 8390 2250 ND 3800 ND 94p 275
Phosphate ND ND ND ND ND ND 40
Sulfate 1150 1180 2110 400 650 ID 40
Sulfide <0.01 <0.01 0.03 0.04 0.03 0:02 0.01
Cyanide <_.01 <0:01 <0.01 <0.01 <0.01 k0,01 0.01
H-exavalent Cr <0.25 <0.1 <0.1 .2 <. 74 1 .1
P!H 9.9 1 9.8 10.4 .*,

I0 0

C%)

Entered by: JY Smith
Checked by: DJ Smfth Page 1 Printed on: 9/2795

C
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I (AO.CtlWesinghouse hanford 009505
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I

p Pa//

Collector HULSE, KARL contacUllequestor ENCKE, DAVID B. TelNo. 373-3461 MISIN X5-53 FAX

SAFNumber S5-060 SampleOrigin PurchaseOrder/ChargeCode

Project Tile Concrete sampling 183-H LogbookiN lCheath *-m 5 Temp.

Shipped Tn (Ink) FAST Method ofShipmen -an of LAding/Air Bill No. 4
Protocol RCRA Dt:Tsainround REGULAR Offalie Property No. I

SAmnple No. lah. 11) * lote rinne Nufiype Container SampleAnatwals Perserally

55060-01 Fr 4- SO 8'24f95 ) 125 P TMSIMeISsTCLP.ANIONS(EPAMo),F.CI.NO2.N03.SO4.P04.Chroemic+6.PitCyaid.Sulde.mFean.e

5060.02 p 10 oW 8: 24/95 ) 125 P Toa Metals TCLP. ANIONS(EPA nO). F.C, NO2, NO3. SO4, P4 Chominhn.6. p ,Cyanide, Sulfide. Fenate

£5060.03 p SO f495 
2  (/) 32$ P ToalMemaITCLP.ANIONS(EPA 300). P.Cl.NO2. NO. SO4.P04.Croiu+6.fpl.Cynides, Sjlid.eForma.e

85060-04 p rs*a 04 SO 8124,95 (/) 125 P 104.1 MCmdITCLP.ANIONS(EPA3Q0),F.C, NO2.N03,04.SFO.Cleomiwn+6,PILCanidesSude.Frmae

85060-05 p - SO t:2519 (/) 125 P TotalMetsTCLP.ANIONS(EPA MOXF.Cl. N02, NO3SO4.P04.Chremni46p,.CynidSalfideFonnate

55060.06 g:. . SO 8:24-95 / ) 125 P T0tMeta TCLP.ANIONS(EPA3KO. F,CfNO2NO)3.SO4,P 4c.hretiwa+6. paCyndm Suide,F ma e .

1oiS t SANII ,IAPAlIS/UENMAitICS 111D Yes .No PECIAIINSTRUCHIONS .. I IdTIe.

Relnquishedlv hin Sip Dat/ imne Recivdfly him 5
igr Dae/flim Mauix*

/r-qt . . 43 - Soil DS - D.m Soid.
Relnaqishsed Dhanc'lie Received lyte/rime Se - Sediment DL - Donnn Liqids

10 - Sold .T - Ti..u
Sn - Slude WI Wipe

It, a We. 1. LiqsidReinquishedt Dale'linme Receivediy 0 aae/Tie 0 - W i

A eAir X *Oth.
ehnoushed b, ltte'line Rece1edB Dte/Time

F1 %AL SA N1PLE l k" aiMtndeereb, t uem. pe IA ,eoeem ... d in pees
I1SPOSITION

All samplecr vradantuerlialIl be pilke dup by requesterand returned . parenIt ostanereste et

isposed ly Dose/Time

-500 (07/95)

V
£5

00~0
t4
t')



Field Assessment Services Team
Special Analytical Services
Hanford Technical Services
Richiand, WA. 99352
(509) 313-3798 VAX (509) 3i3-3193

Chain-of-Custody/
Sample Analysis Request

SAS#a 10 v i%

Dale - -
Page .

Project / 3/I Job No. 2' Testing Parameters

Client I / $ Telephone Nolj Turnaround Time
Clien /' CC. A Standard

Project Location Accelerated

Sampler 11T "d', xn Telephone .No. LOther
Hold Time -

No. of (
FAST ID Date Time * Containers '5 Observations/Comments Customer ID

FrsYo --- o ORt T-.'>c

C .I-Z (). -

vPr/e'-/ .9 K I/.~ U/bso snf--. __PineCd Ana.yzi

Ox.__ ~*.C
S ____ ___ ' . ___ ____

Speia xh~etHfuJi~ x ~l$lr ''. 8 a cenn
Stoageltett~~mg~,1 . /Remrks~ 4 ,,.., ir...t'/ ~U FeldAnaysi

.4

D.~Tie. -

i.

S...d. a , D.fl.. ~.. S, t..It...' ,

3ulI...t b, eO,,P.. 4~.. fy D..i.

Final Sample Disposal Method
Disposition

Westi use Hanford Company

Disposed By . Date/Time

* Matrix

S =Soil DS=Drum Solids
SB -Sediment DL=Drua. Liquids
SO-Solid T -Tissue
SL Sludge WI=Wipe
W -Water L -Liquid

0 =011 V -Vegetation
A -Air X -Other

Z,- t 1 7

00P
t'D

/ltti4 f

1 6



Westinghouse Hanfordj
Colay I CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

C.CU

009507

Pae / of /

Collector HULSE, KARL Co"lievitequttor ENCKE, DAVID B. fel No. 373-3461 MISIN X5.53 FAX

SAFNumlier 5-060 SemldOrigin PurctuaseOrder/ClrgeCode

I'rnjeetIe Concrete sampling 183-I I-oghootc# -Ie0s esdfl smL-3 Tenp.

SIapped To(i.a) E.AL. Method ofishipment dove 11'e ... 11111 of l~adinW/Mr 1111 No.

Protocol RCRA iHatTurnoround REGULAR OffsliteProperlyNo.

Smple No. lab. 11) D ole lime Nofype Container Sample Analysis peservative

S506001 SO 8/4/91095 /) 125 P OflA(.AIJSPECIFIC).GrossAlph, GrossfletU.234,235.,211,T'llCitie.99, TrriU NONE

"S060-02 SO 8/24195 /ZO (/') 125 P ORA (-Ai SPECIFIC). OaonANNE Gross Bae U-234,215,218. Tcchnctiwn-fl. lot U

.506003 SO 8/24195 92v (h1)325 r t1GBA(I.AD SPECIFIC), rossAphs ,rossBel.U-234.,215231Technelium-99. TodU

$5060-04 SO 8/24/95 / O (/) 125 P OBA(LAB SPRCIIIC).GrosAlpba.OGlssBlk UJ234,235,238.Teceiun.99 loal U

S5060-05 SO 8125/95 o -) () 125 P EA(.AD SPECIFIC).on Alphs. 0osD3t U-234.235.23t. Technetirn-99,Torl U

85060.06 SO 8/24195 (/) 125 P G(A(LAB SPECIFIC). Mrors AtplaossDel., U-234.215,23,cchnetiw*ur99, Toral U

IPOSSIBLIE SAMPLEI. IIARIIS/IlEPAIIKS NIj53S Y.s El No fL SP'ECIAIL iISTltiCiIONS Hotl Time
-all kilo," teasies. I . nA e4 .~~.ar 7t E {.Q

Itlinquishedfly htint Sin Datefrine Received By Print Sim Date/fime Matrix

Li X 64 11'a Is/l/c (tiWERuP,00 S&4Wt.,s 91,s/r ggo- - Soil D3DSSd
telinquished y Dytefrime Itecived Dy Date/ime ___________DL T * Tisue

St.. - .u laW, * Wipe

telinquinhedly , HAe.flmC ecived By Date/lime w WI L LI gltloo
A - Air X Other

I tcmgntpshedily Date/lime Ileceived fly IateI/ime

rINAL, SAMtPLE NDi .s al ehod ee tcsmrpra roewuedi oes.
AlSp.SiT iON

Allsnmples eon hasaradots natmrial, tush he plekomi sp y rrqmslfste' *detasrnsesI 2parne enlainer cv sti t

Duuposed fly Dfte/time

.6001-500 (0195)

,

C?'

0 w
0a
0d

.3

)



Westinghouse line coord 009525
coeIpnfry CIlAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 009525

Collector IIULSE, KARL ctflh/'te"tor ENCKE, DAVID B. TeL No- 373-3461 MSIN X5-53 FAX
SAFNumber S5-060 Sa"'pleO'lrln /83-1/ PurchaseOrder/Chargecode

Ptojd Title CoNcrete sampling 183-1t Logboak# A- - .20f 97IceC I 5 Mt -& "t.

shippedTo(lAb) FAST &1tttAodofS a il tftlof LAdsng/AlfrllNo. 4>/,

Peocol RCRA DatalTuwaroaiid REULAR OMitProperty No. 1
Sample No: LAb.T at Time NortypeContaIner S SmpIeAlySl Penatve

5106007 FlToco **l .I s? l 91141$ 100$ (j) 12$ P total Mral. TCLP. ANIONS (EPA mOX F, Cl NO4 NO), 504. PO4. Cermiu +6, pltCyanides. Sulfide. Pale

S$060-08 -1 80 9/14/95 0935 (j) 125 P tot4Msu1sTCLPANI0NS(EPA3MO.OFCLN02.NOtSO4.,f C4mi4.pOnCywnid,&suWtadeFoat

jPOSSILESAMPLE IIAZARDS/REMARKS MSIDS V". 3 No a SPECIAL INSTRUCTIONS ioldTine Foe." lte'askn nwaste,-0 **

RtIkIqihed by prit 5ig DaTMU R...iwed By Prim sip aefm Mallix I

K q //a/ / i ra/ 444 Z 3 -3/s 'I' IDS -So.l O
elinquithedlBy Date/Ime Received By ase/ti - edimt DL - th liquids

so - Bold T - Tifue
SL - Sludge WI - Wipe

.elinquued By , te/time Received By Dae/lim W - W.I. L - Liquid
0 - oil V - tgeplin
A - At, X -mOth

efinquldwiBy Date/lime Received fly Date/Time

bi 
I

FINALSAMPLE puidMet uo etltr UW tjrPamptoccdweelredinytocct.DISPOSITION

AlisempleeeA-11 hatdnm eslh1. eplekd up by ...... I .... w.d t. pareni .wuntanr *te. .1

Ditpoed By Date/lime

'0l-S0O(Ol/95)

0

0

w
0
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Project Ft504O QC Summary

Spike I Original Duplicate Relative %
Recovery Result Result Difference

Metals I
Barium ; 158% 49 59 J 18.52
Cadmium 709%-.tj9* ' 71 200
Chromium 147%. 7 9 125
Lead I 0% ;0 0
Selenium 0% 0 0 0
Mercury i 37% 0 0 0
Hexavalent Chrome 1 95% 0.1 0.1 0
Sulfide 84% 0.03 0.02 40

!T
Matrix Spike Relative %

Matrix Spike Duplicate Difference

Anions
Fluoride 3.4 3.29 3.29
Chloride 5.04 I 4.97 1.4
Nitrite i 0 0 0 1
Nitrate i 18.11 18.08 0.17
Phosphate 26.48 27.26 2.9
Sulfate i 26.94 27.33 1.44
Cyanide I 9 12 28.57
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I II

S.A.F *L S5--060 ZanSle Date, 8/24/95
PROJECT Tf l 3- Va.M 1112 FRVO SEU sWL: Shioment Cste: 3/25/95
CHARGE CODE: E61772
TYPF OF PROTOCOL: Sampling was done to ACRA ;rctocvl.
CUSTOMER: R.C. Smith WHC 372-2537
F'5[. reNTACTS: D.E. Encke
OR ^QNA: Karl B. Hulse SHL Lead Sampling Tech.

Robert R. Fox Sl. Sampling Tech.
Tom Brey HPT Support.
Julia Martin PT Support.
Rex Millea (-ee ) Project Lead

ePURPOS: To determine If decontamination of -he cocrete was sucsassful ano to verify ar
anilytical method on the sail.

IfCATION: 183-H Basins I and 4

OcFFRIMCE DOCUNENTS: Sapling and Analysis Plan 013510.

SAMPIC '0INT: Basin #1 East Wall quad. .18 four feet up (sample * S5060-01), Basin 41
South wall quad. 24 five feet up (sample J5S0O-02), Basin #4 quad. 45 three feet down
(sample SSO60-03), Basin #4 quad. 14 three feet down (sample #55050-04), Basin #1 flume
(sample #SSOSO-OS ,* Soil sample taken along the outside of Basin #1 East wall (sample
25050-05).

SAMPI iMC 9M00: An air driven rotorhaMer was used to grin off surface concrete from pra-
determind locations in Basin #1 arm Basin #4. The concrete was collected as it fell into
a plastic bag which was attached to the wall below the sample site. The sample media was
then transfered to vender certified clean :ttles with asi EII 5.3 cleaned spoon. A new
bag was used at each sample poin. The recowbmar was cleared to EI 5.4 and rinsed with
ASTD TYPE 11 water between each sample point.

The flume sample was taken by grinding up the surface of the flume floor in a two
foot square. The ground concrete was then spooned into the sample bottles with an EM 3.5
cleaned spoon.

The soil sample was take from outside basin 11 east wall six inches below the
surface. The first 5 Inches of soil were removed with a novel. The expoised soil was
then cixed with an -II 5.5 cleaned spoon. Tha veneer certified clean bottles were then
filled using the cleaned spoon.

!EL, For the soil sa=-le personal protecthve equipment included Safety Glasses, Safety
Shoes. Surgeons Gloves and Blue Coveralls. Samoling in the basins were done under RWP PS-
397 which required one set of anti-contamination coveralls, a hecd, canvas boties. shoe
covers. and two pair of golves.

IFATHER CONOTTONS: Sunny 60'F slight breeze 2 to 3 mph.
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PROJECT /I

55050-01 8/24/SE 1045 (1) 125 ci Poly f ' , . 42301043 0C-441;

SSOEO-01 8/24/95 :045 (1) 125 ml Poly r t ; L/42301040 0004441

NE5850 8/24/5 10;5 (1) 20 ml Poly ? y A 014$FC N/A w/i

si0cc- G2 8/24/95 1320 (1) 125 01 Poly rw -b . F C . 4 2301040 j 00044 1

5010-02 i 8/24/95 1320 (1) 12! Ml Poly r Li42301040 1 0004407

3U51 i 8/24/S5 1320 (1) 20 -1 Poly 'c" ' '1 N/A i N/A

55060-.3 3/24/95 4 (y 40 004-22 
- crey*'., Swicc. lort*e.

SI05E-G3 8/24/95 1420 (1) 125 ml Poly - e L/42301040 0004435

RSM 2 8/24/95 1 120 j(1) 2O01a Poly ITue, Hvl CW sMC1,1 KA ;i/A

SS-30-04 8124/95 1520 1 (1) 125 al Poly .. l 43910,0 000444
W.a e. 411me. . . *

S5060-04 8/24/95 1520 (1) 123 al Poly m - ____-_ L,,2301040; 0004453
taut V _______ _____

K5854 8/24/95 I 1520 j (1) 20 Ml Poly t '""I " er . "em' I N/A K f/A

55060-05 85/9 0950 (1) 125 ml Poly Lrt, rtou/423,I01040 0004427

35060-05 8/25/95 0950 (1) 125 m2 Poly M.C a. L/4230104.0 C00442

mNmsS j/25/S5 9520 (1) 20 ml Poly ' - ".1ty VUn meM) N/A I N/A

SBO5C-06 8/24,195 1230 i(1) 1*5 ml Poly - L,4230IDO0 OC04426

OAyIt 141, Oa. lia -.

53050-05 8/24/95 1230 (1) 125 ml Poly U' L/42301040 000441),

I1SS56 8/24/93 } 1230 1 (1) 20 Ml Poly jm u ....tv (W 1tE N/A XN/A

-

4I~
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PROJECT 7 - / C C -I.r e t- r e L _Se cev CnJr,<.
7Notebook No. /-_V. * 47

Con~iueo Pom Pa VM

I *. -!

.AF.: 55-060 LarDie Date: 9/14/95
PROJCT TITE: 113N CW=TE FEW SCRE tAMPLIUG _1bIpmOnt Date S/IS/95
CHARGE CODE: E61772
TYPE OF PROTOC0OL: Sampling was done to RCRA protocol.
CUSTOMER: Don Smith (FSAT) WHC 372-2482
FIELD CONTACTS: 0.B. Encke BIH
* _E2S2NAI: Karl B. Hulse SML Lead Sampling Tech.

Kenneth J. Young SML Scientist
Tom E. Brey HPT Support.
Nathon H. Taylor Operator (BIN)

PURPOSE: To determine if decontamination of the concrete was successful. on
-' the soil.

LOCATION: 183-H Basins 2 and 3

REFERENCE DOCUMENTS: Sampling and Analysis Plan 018510.

SAMPLE POINT: Basin #2 South Wall quad. 23 one foot down (sample # S5060-07),
Basin #3 South Wall 16 feet from east wall and two feet up (sample #55060-08).

SAMPUNG MTHOD: An air driven roto-hammer was used to grin off surface
concrete from pre-determined locations in Basin #2 and Basin #3. The concrete
Was collected as it fell into a plastic bag which was attached to the wall
below the sample site. The sample media was then transferred to vender
certified clean bottles with an ElI 5.5 cleaned spoon. A new bag was used atI ach sample point. The roto-hammer was cleaned to ElI 5.4 and rinsed with
ASM TYPE II water between each sample point.

j .EE Sampling in the basins was done under RWP PS-397 which required one set
:f anti-contamination coveralls, a hood, canvas booties, shoe covers, and two
pair of gloves.

I WEATHER CONDITIONS: At 0935 Sunny, 69OF no wind.

1 * ,. - .

ContinuedonPage

Re L d 00 ad

s2 nec Date Signed ate
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PROJEC L_ Z ' Ca to.de Cr.c -c Ofl's*A. r(
NotebocK No. I/flc: 2w no

ccer:.n. ec re:-. . .

Dave Vti Typref ? of Analysts (I4ttt=d SM
-itet* Contirn P**" ".ti n Lot it - Seritai

S5060-07 9/14/95 1005 1% 125 ml Poly L/42301040 0004414

5060-07 9/14/95 1005 (1) 125 ml Poly CFA.tta ttsTC.:fldt. L/42301040 0004439
99. Totat UI

N5937 9/14/95 1005 (1) 20 mi Poly TotaL ACtIvity CLAS S mC) N/A /A

55060-08 9/14/95 0;35 125 ml Poly TO t T CL A" , L/42301040 0004415
S. cyanids, Sulfid,

- 5060-OS 9/14/95 0933 (1) 125 ml Poly GEA. grat At=&, Gross "u, L/42301040 1 0004412-s-DC60-0 U-234,-235,-2l8, Tedme tiw,
99, Totat U

N5936 9/14/95 0935 (1) 20 ml Poly TOtaL Activity LAS SImiG N/A N/A

DESTtNATION: 222-S TaANSPORTATTON Government Vehicle
C.... # 009526 COOLER # SML-244 -

LAfPLE A 55060-07 N5937, 5506-08 N5936 Date shined 9/14/95

DESTINATION: EAL Lab TRANSPORTATION Government Vehicle
L-. .at 009528 COOLER # SML-244
SAMPLE - 5060-07, 55060-08 (Rad analysis) Date shlned 9/15/95

DESTINATION: FAST Lab TRANSPORTATION Government Vehicle
C.o.c. s 009525 CDLER # SML-244
SAMPE # SS060-07, 35060-08 (Metals analysis) Date shiired 9/15/95

I ~crn e-d or pae

ea, anc .rnesoco By

- t 154t.,Ar ?rr_
S~gnc Daa s nceDate
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DATA VALIDATION
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183H Concrete Data Validation Summary

The data package was validated at level C as required by WHC-SD-EN-SPP-002. Parameters validated
include RCRA metals, cyanide, sulfide, hexavalent chromium, pH, and anions.

Rejected Data (UR)

- Cyanide rests idue-td lo atx pike regoveries (<30%). However, if a
correction for spike recovery is apjlied the Wit'cse-esiits would be significantly lower
than the 250 mg/kg thresl1wt4 r 'sl&4ade.

- Lead and Selenium were rejected due to low matrix spike recoveries. However, if a correction
for the spike recovery is applied, the worst case results would be significantly lower that the
100 mg/kg threshold for TCLP metals (total).

Estimated Data (J/IUJ)

- Arsenic and nitrite were qualified estimated for no matrix spike. Barium and Chromium were
qualified estimated for high matrix spike recoveries. Mercury was qualified as estimated due
to a low matrix spike recovery (<75%).

Ali method blanks and duplicates were acceptable.
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:TI

PROJECT: FAS7 Procr 7- 7-6ovo I DATA PACKAGE: /V / -

VALIDATOR: 1% 4er.) LAB: Pqs I DATE: --

CASE: A- SDG: -- 7/4-

ANALYSES PERFORMED
a CLPACP 0 CPIGrFAA , /Pfl 0 CLP/CyidW. 00

KSW-84811CP 0 SW-84B/GFAA SW-S4BA8o %sw-a4 0 *
Cyanide

SAMPLES/MATRIX

Sso , -Ol,-ot..o -o</ -o- - C 7- 4-0-

svto-o --- :> So, /

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . .. . Yes No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . No N/A

Comments:

A-3 9
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all iniitrumenti?

Are initial calibrations acceptable?..........

Are ICP interference checks acceptable? . . . . . . . .
Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . . .

Comments:

4. BLANKS

Were ICE and CCB checks performed for all
Are ICE and CCB results acceptable? . . .
Were preparation blanks analyzed? . . . .
Are preparation blank results acceptable?

Were field/trip blanks analyzed? . . . .
Are field/trip blank results acceptable?

Comments:

. . . . Yes

. . . . Yes
* . . . Yes

. . . . Yes

. . . . Yes

applicable analyses? Yes

. . . . . . . . . . . Yes

. . . . . . . . . . .(5

. . . . . . . . . . . ig
.. . . . . . . . . . Yes

.. . . . . . . . . . Yes

No

No
No
No

No

No

No

No

No

No

No

5. ACCURACY
Were spike samples analyzed? . . . . . . . . . . . . . . . . . No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . Yes (9 N/A

Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No 5fi

Are LCS recoveries acceptable? . . . . .. . . . . . . . . . . . Yes No
Comments: Cy(Ad 4 e <3"WA. 4// Soiee 't"

eresec Alk-LA /4P coC d A- II S &TU 0.

Me 4kt 5pke g % AI '.A (7

A-40
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . . No N/A
Are laboratory duplicate samples RPD values acceptable? . . . . Yes (9 N/A
Were ICP serial dilution samples analyzed? . . . . . . . . . . Yes No c!2
Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes No
Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No SIP
Are field split RPD values acceptable? . . . . . . . . . . . . Yes No
Comments: C.',pn e a r> p r's , i 4 ,- fb. '

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes No
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes No
Were analytical spikes performed as required? . . . . ... . . . Yes No
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No
Was MSA performed as required? . . . . . . . . . . . . . . . . Yes No
Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes No
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . . No N/A
Are all results supported in the raw data? . . . . . . . . . . Yes No cr
Are results calculated properly? . . . . . . . . . . . . . . . Yes No (!->
Do results meet the CRDLs? . . . . . . . . . . . . . . . . . .i No N/A
Comments:
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: (sr C,-c.7- Pr3c:/o DATA PACKAGE: V/tA

VALIbATOR: 3 A4oitte' I LAB: F 5i- DATE: '1-27-9Ci~

CASE: ,//* DG: /

ANALYSES PERFORMED

SAninilC 0 TOC 0 Tox O WH-418.1 Oil and Gre.e Alkalinity

C AMmoni. 0 EODICOD o.id. Chrnitm,-VI XpH 0 NO,/No,

O sule. 3 TS 0 TKN O Phofpht. we, Alle

0 0 o 0

SAMPLES/MATRIX

S 6V6O -0/c, -0-2, -03. - c1 -: Cn cr1k

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Yes No N/A

Is a case narrative present? . . . . . . . . . . . . . . . . 5 No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . No N/A

Comments:
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- WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION
Was initial calibration performed for all.apllcabl' analyses? Yes No dw
Are initial calibration results acceptable? . .. . . . . . . . Yes No dftq

Was a calibration check performed for all'applicable analyses? Yes No

Are calibration check results .acceptable? . . , . . . . . . . . Yes No a
Comments:

4. BLANKS
Were laboratory blanks analyzed? . . . . . . . . . . . . . . . No N/A

Are laboratory blank results acceptable? . ... . . . . . . . . No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No
Are field/trip blank results acceptable? . . . . . . . ... . . Yes No
Comments:

5.. ACCURACY

Were spike samples analyzed at the required frequency? . . . : No N/A

Are spike recoveries acceptable? . . . . . . . . . . . . . . . Yes (6g> N/A

Were LCS analyses performed at the required frequency? . . . . Yes No
Are LCS recoveries acceptable?....... ......... Yes No
Comments: NO mah. - C 6 frr.-<J .//t/4-,.k 4// :56 e5

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . . . . . . . . .. .... e No N/A

Are laboratory duplicate sample RPD values acceptable. ....... No N/A

Are field duplicate RPO values acceptable? . . . . . . . . . . Yes No c
Are field split RPD values acceptable? . . . . . . . . . . . . Yes No
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments:

7. ANALYTE QUANTITATION

Was analyte quantitation performed properly? . . . . . . . . . Yes No

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . .

Are results supported in the raw data? . . . . . . . . . . . . Yes

Are results calculated properly? . . . . . . . . . . . . . . . Yes

Do results meet the CRDLs? . . . . . . . . . . . . . . . . . .
Comments:

No N/A

No

No

No N/A
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APPENDIX B

PHASE I SAMPLING REPORT FOR SEPTEMBER 1995
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Appendix B includes the Westinghouse Hanford Company letter report for samples collected in
September 1995. The "Sampling and Analysis" portion of the case narrative discuses the
combined August and September sampling events. The remainder of the report addresses only
the September samples. Results of samples delivered to the Environmental Restoration
Contractor's Environmental Analytical Laboratory are not part of the letter report.
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Westinghouse
Hanford Company

From:
Phone:
Date:
Subject:

Special Analytical Studies
373-4771 S3-90
Octpber,6,.I9%5.,.
183KW COtRETE N, ECt- T5040 (A)

To: L. Miller
D. B. Encke

Internal
Memo

SAS95-213

XS-53
X5-53

cc: D. J. Smith
FAST File

S3-90

The attached analytical report completes the requested analysis for the 183H
concrete project.

If you have any questions regarding analysis, please contact either
Mr. D. J. Smith at 373-2482 or J. Y. Smith at 373-9171.

L. L. Lockrem
Manager

sir

Attachment
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Attachment

nalftidcdl Report

for

Fast Project FT5040
183-H Concrete

consisting of
21 pages
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ANALYTICAL REPORT
t'.A bk

FAST PROJECT FT5040
183H CONCRETE

prepared for

Bechtel Hanford Company
P.O. Box 1970

Richland, Washington 99352

.October 5, 1995

000000
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Project Sampling and Analysis
Case Narrative

INTRODUCTION

On September 14, 1995, Sampling and Mobile Labs (SML) sampled material from the 183-H Basins 2
and 3 to determine if decontamination of the concrete was sucessful. Samples were delivered to the
Field Assessment Services Team (FAST) as well as the Environmental Analytical Laboratory (EAL)

SAMPLING AND ANALYSIS

Authoritative and random sampling, followed by onsite analysis, was used to confirm decontamination
of the 183-H basin surfaces. An authoritative sample was taken to be used to verify the basins never
leaked/overflowed into the flume at the south end of the basin. Seven concrete chip samples and one
soil sample were obtained for characterizaton. One sample was authoritatively selected from each basin,
based on the previous sampling/analytical results (DOE/RL-95-27) and one sample was randomly selected
from each basin, based on the numbered grid of the basins. In addition, one concrete saiple was
obtained from the lowest point of the flume to confirm the absence of dangerous waste contamination.

An air driven rotohammer was used to grind off surface concrete from the predetermined locations in
Basins #2 and #3. The concrete was collected as it fell into a plastic bag which was attached to the wall
below the sample site. The sample media was then transferred too vender certified clean bottles with
a cleaned spoon. A new bag was used at each sample point. The rotohammer was cleaned and rinsed
with ASTM TYPE II water between each sample point.

All sampling equipment that came in contact with the sample was cleaned to meet SW-846 protocols for
cleanliness. The samples were collected in commercially available, individually certified, pre-cleaned
bottles.

000002
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ANALYSES REQUESTED

Samples were analyzed for the following as required by WAC 173-303 and WHC-EP-0063.

* Samples were radiologically characterized for gamma energy analysis (GEA), gross alpha,
gross beta, uranium -234, -235, -238, technetium-99, and total uranium. Radiological
characterization was performed by the BIH Environmental Analytical Laboratory (EAL).

- Samples were chemically characterized for total metals (RCRA metals and vanadium),
chromium', pH, cyanide, sulfide, and anions (including fluorine, chlorine, NO3, NO2, SO4, and
PO4 . Chemical characterization, with the exception of total metals, was performed by FAST.
Total metals were determined by the WHC Field Assessment Services Team (FAST)
laboratory.

- .W-946 METHOD FAST
ANALYSIS S4ETHOD PROCEDURE

CR0 SSRBFERENCE REFERENCE

MICROWAVE DIGESTION 3051 - 3.5

ICP METALS 6010 3.55
As, Ba, Cd, Cr, Pb, Se, Ag

Hg COLD VAPOR AA 7470 3.43

CYANIDE 9010 3.18

SULFIDE 9030 3.30

ANIONS 300.0 3.29
F, Cl, N02, N03, P04, S04

SAMPLE RECIEVING RETURN AND WHC-CM-7-7, ElII 5.1 & 11
CUSTODIANSHIP SW-846 SECTION

QUALITY CONTROL OF THE REVERSE SW-846 SECTION 1, 2.1
OSMOSIS DEIONIZED WATER SYSTEM QUALITY ASSURANCE

WATER LEACH OF SOLID SAMPLES N/A 3.23
FOR ANION ANALYSIS

SOLID WASTE ASSESSMENT TEAM N/A 5.0
MANUAL

FAST QUALITY ASSURANCE PLAN HASQAP 2.0

000003
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REFERENCES

EPA July 1992, Test Methods for Evaluating Solid Waste (SW-846), Third Edition; U.S.
Environmental Protection Agency, Washington, D.C.

Ecology, 1989, Dangerous Waste Regulations, Washington Administrative Code 173-303, as
amended, Washington State Department of Ecology, Olympia, Washington.

Willis, N. P., 1993, Hanford Site Solid Waste Acceptance Criteria, WHC-EP-0063, Westinghouse
Hanford Company, Richland- Washington.
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Project FtS040 - 183H Concrete Results

Sample No. FT5040-13 I FT5040-14 I
Customer ID S5060-07 I S5060-08 i
Location #2 S. Wall I #3 S. Wal 
Date Sampled 9/14/95 i 9/14/95
Time Sampled 1005 I 935 i

Metals mg/kg I MDL (mg/kg)
Arsenic ND i ND 7.0
BariumV 1 68 62 1.6
CadmiurnND NQ .. J . 1.5
Chromium . 67 ~9 1.4
Lead ND ND i 4.7
Selenium ND I ND I 3.6
Silver ND ND 4.8
Mercury ND ND 0.4

General Chemistry mg/kg
Fluoride <4.0 73.88
Chloride 12.64 11.68
Nitrite 17.25 6.19
Nitrate 616.3 11806.9
Phosphate <4.0 <4.0
Sulfate 167.04 1125.09
Sulfide 0.025 <.010
Cyanide <0.01 <0.01
Hexavalent Cr <0.10 <0.10 i
pH - 10.3 10.3

Radiochemistry
Total Activity <50 pCi/g <50 pCi/g

ND= Not Detected

Page 1 10/9/95
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CHAIN-OF-CUSTODY INFORMATION
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Westinghouse linniord
conipaniy CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

009525

Pae I of
Collector HULSE, KARL ConttlRequetor ENCKE, DAVID B. TetLNo 373-3461 MSIN X5-53 FAX

SA Number S5-060 Samplergiln / iPurchaseOer/Mare Code

Projed Title Concrete sampling 183-H LegbookM WYC- A(- 20F a'ICC 5Y7 lc-2hea4/y Tmp.

ShppedTo (LAb) FAST Method ofShipment BCo vatv,-e.t /c k-el( 1I8WffIdfrgIAhrBill No. Al/A

Pedtol RCRA Dat Turnound REGULAR OfItte Property No. (v/A

Sarople No, L bIn a IDNt IUitI No/fypeContainer ISaimple Anly,91, reavervall't

5306007 IF / 0> .! 0 1'9114/9 1005 1(1) 125 P Tc(*j Md4CTCLP.ANIONS(PA300,0)P.CN02, N03,304,, M *4ptiCyadnsuldeFcn i

.506048 PT00oiv- 80 9114195 0935 (1) 1235 P Tc.aIMusT, CLPANI0NS(SPA30W.OXF.CLN*02, 0804, P04. n..+6,pyILnItddcSulfideFPmrue

POSSIBLESAMPLE HAZARDS/REMARMS MSDS Yes [ No I PECIALINSTRUCTIONS IlotdTtme
dtallknownnast..

libqiseddBy Point SiW D/m.. Rceived By pSIa DAt/Ime- Matrix*

flH6 .6A &/rra sip~~& 15i i/iS -- &Sl D3-D~l4
lnquishedBy Date0ime ReceivedBy Dt/Solid T T

SL s Sludge WI , Wipe
eliquished fBy Date/i. Received By Dte/tbe W Pain L *Lld

0 -oil V - Vegetlo
A -A X - Oder

RelInqulahcdfy Date/Tim Received By DsIt/Timn

FINALSAMPLE I psaMeOhode Retometoerpelsbpocedwe wed npeoces. DisposedBy bte/Tme
DISPOSITION

Afl.emlrennbn~g bnndu~n.tfla, .,.i beleed p b reuetor.., reurnd . pren cctan~r.a~..f$gt. 400.S0 (O~5

~8

0 )
\)

AH .. mpl. eWatig hazaad...maW.UAssh bepf[. pbyrn.. W.,dto prcnl emttln.r or.14.frdla, A-Mt.-5W(07/&5)
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FT5040 - Quality Control Summary

C)
00

0
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t.3

Page 1

QC Test
Spiked Sample Result

Matrix.Spike Sample ID Analyte Sample Result (SSR) Spike Level Recovery Limit

FT5040-13 Ag NS NS NS NS

FT5040-13 As 0 0.96 1 96 75-125%

FT5040-13 Ba 0.68 9.63 10 90 75-125%

-P- H - - d 0 0.864 . 86 75-125%

FT5040-13 Cr 0.089 0.924 1 84 75-125%

FT5040-13 Pb 0.337 1.139 1 80 75-125%

FT5040-13 Se 0 0.883 1. 88 75-125%

FT5040-13 Hg 0 0.907 __. 1 91.00 75-125%

Sample ID Analyte Found Actual %Recovery

LCS
NIST 2710 Ag 39.9 35.3 113 80-120%

---- NIST 2710 As 519 626 83 80-120%
NIST 2710 Ba. 289.4 707 41 80-120%

NIST 2710 Cd 29.2 21.8 134 80-120%

NIST 2710 Cr 17.4 39 45 80-120%

NIST 2710 Pb 4551 5532 82 80-120%
NIST 2710 Se ND Not given ND 80-120%
NIST 2710 Hg 42 . 32.6 129 80-120%



FT5040 - Quality Control Summary

Calibration Checks
Sample ID Analyte Found Actual %Recovery

High Standard ___________________

SST-5 Ag 10.16 10 102 95-105%

SST-5 As 10.1 10 101 95-105%

SST-5 Ba 10.19 10 102 95-105%

SST-5-- - Cd .10.31 10 103 ..... -.. 95-105%-
SST-5 Cr 10.16 10 102 95-105%

SST-5 Pb 10.14 10 101 95-105%

SST-5 Se 9.979 10 100 95-105%

-SST -5 Hg1.039 1 104 -- 95-105%

ICV-I ____ __

SST-5 Ag 5.34 5 107 90-110%

SST-5 As 5.35 5 107 90-110%

_SST5 Ba 5.39 5 108 90-110%

SST-5 Cd 5.569 5 111 90-110%

SST-5 Cr 5.346 5 107 90-110%

SST-5 Pb 5.408 5 108 90-110%

SST-5 Se 5.196 5 104 90-110%

CCV-' ___ ____

SST-5 Ag 5.264 5 105 90-110%

SST-5 As 5.249 5 105 90-110%

SST-5 Ba 5.357 5 107 90-110%

SST-5 Cd 5.546 5 111 o-I 90-110%
SST-5 Cr 5.309 S 106 90-110%

SST-5 Pb 5.414 5 108 90-110%

SST-5 Se 5.185 5 104 90-130%

Page 2
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FT5040 - Quality Control Summary

CCV-2
SST-5 ___Ag 5.252_ __5 _105 90-110%

SST-5 As 5.25 5 105 90-110%

SST-5 Ba 5.275 5 106 90-110%

SST-5 Cd 5.5 5 110 90-110%
SST-5 Cr 5.262 5 105 90-110%

SST-5 Pb 5.332 5 107 90-110%

55T _Se 5.22 5 104 90-110%

CCV-3 ______________ _______ __ _ __

SST-5 Ag 5.25 5 105 ________ 90-110%

SST-5 As 5.279 5 106 90-110%

SST-5 Ba 5.337 5 107 90-110%
SST-5 Cd 5.37 5 107 90-110%

SST-5 Cr 5.222 5 104 90-110%
SST-5 Pb 5.356 5 107 90-110%
SST-5 Se 5.064 5 101 90-110%

CCV-4.__
SST-5 Ag 5.15 5 103 90-110%

SST-5 As 5.04 5 101 90-110%

SST-5 Ba 5.13 5 103 90-110%
SST-5 Cd 5.41 5 108 90-110%
SST-5 Cr 5.15 5 103 o- 90-110%
SST-5 Pb 5.22 5 104 ______ 90-110%

SST-5 Se 4.89 5 98 90-110%

Page 3
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FT5040 - Quality Control Summary

00
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Page 4

Duplicate Precison
Sample ID Analyte Result I Result 2 %RPD
Ft5040-13 Ag 1.1 1 9.52
Ft504-13 As ND ND ND

____ F5-13 Ba 68.1 66.6 2--.23 _____

Ft5040-13 Cd ND ND ND
Ft04-13 Cr 6.75 6.48 4.08
t54O-13 Pb 33.8 34.5 -2.5 ...

170O4O-13 Sge ND NDND _____ ____
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PROJECT

7

_____rrZ ___ I

ZA.LF. SS-00 Sample Date: 9/14/95
PROJECT TITLE: =3-H cOCnE rFEw SCREm SmAPLNG Shipment Oate: 9/15/95
CHARGE CODE: E61772
TYPE OF PROTOCOL: Sampling was done to RCRA protocol.
CUSTOMER: Don Smith (FSAT) WHC 372-2482

F FIELD CONTACTS: 0.B. Encke BIH
PERS-QNAL: Karl B. Hulse SML Lead Sampling Tech.

Kenneth J. Young SML Scientist
Tom E. Brey HPT Support.
Nathon H. Taylor Operator (BIH)

PURPOSE: To determine if decontamination of the concrete was successful. on -
the soil.

N LOCATQU: 183-H Basins 2 and 3

REFERENCE DOCUMENTS: $ampling and Analysis Plan 018510.

SAMPLE POINT: Basin #2 South Wall quad. 23 one foot down (sample # 55060-07),
Basin #3 South Wall 16 feet from east wall and two feet up (sample #55060-08).

N"N
SAMPLING METHOD: An air driven roto-hammer was used to grin off surface
concrete from pre-determined locations in Basin #2 and Basin #3. The concrete
was collected as it fell into a plastic bag which was attached to the wall
below the sample site. The sample media was then transferred to vender
certified clean bottles with an EII 5.5 cleaned spoon. A new bag was used at

- each sample point. The roto-hamer was cleaned to EII 5.4 and rinsed with
ASTM TYPE II water between each sample point.

f2fE. Sampling in the basins was done under RWP PS-397 which required one set
of anti-contamination coveralls, a hood, canvas booties, shoe covers, and two
pair of gloves.

WEATHER CONDITIONS: At 0935 Sunny, 690F no wind. 1

Continued on Page

Ron P d d tood By

Signed Date Signed olte
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SInned Date Sne

Da~eta W4 ot6- seilsaxt. at TIE .. M y of AatytIs mo~fth* - .

s060-07 9/14/95 1005 (1) 125 ml Poly t*a ts TCLP. L/42301040 0004414
.6:pH, CylAides, SUlfIde,

5060-07 9/14/95 1005 (1) 125 ml Poly G -EU-2. g L/42301040 0004439
9,Tot UI

N5937 9/14/95 1005 (1) 20 11 Poly Total Activity (LAS SPECIFIC) NIA N/A
S5050-08 9/14/95 0935 (1) 125 m Poly Tot tlOteSTOCP. Anion, L/42301040 0004415

+6, pd, Cyanid", SuLfide,

S5060-08 9/14/95 0935 (1) 125 ml Poly a Gs* L/42301040 0004412
__ _ _ _ 99. Totat U

N5936 9/14/95 0935 (1) 20 ml Poly Totst Activity (US SPECFIC) N/A N/A

I DESTINATION: 222-S TRANSPORTATION Government Vehicle
C.O.C. # 009526 COOLER # SML-244
SAMPLE 8 S5060-07 N5937, S5060-08 N5936 Date shipned 9/14/95

DESTINATION, EAL Lab TRANSPORTATION Government Vehicle
-L C. . 009528 0 aliLEsL# SML-244

SAMPLE # S5060-07, S5060-08 (Rad analysis) Date shined 9/15/95

DEfTIAT . FAST Lab TRANSPORTATION Government Vehicle
CQ.CL# 009525 COOLER # SML-244
SAMPLE # S5060-07, 35060-08 (Metals analysis) Date shined 9/15/95-

e 4 i
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183H Concrete Data Validation Summary

This data package was validated at level C as specified in WHC-SD-EN-SPP-002.
Parameters validated include RCRA metals And mercury. All other parameters
were validated with the original sample group (samples 1-6).

Estimated Data (J/UJ)

Cadmium and mercury were qualified as estimated for a high recovery in
the Laboratory Control Standard (LCS), NIST 2710. Barium and chromium
were qualified as estimated (J) for low LCS recoveries. All matrix
spike, duplicate, and calibration standards wereawithtn limits. All
method bl ants were acceptab e..

k'4 cct .
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PHASE I SAMPLING REPORT FOR OCTOBER AND NOVEMBER 1995
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Special Analytical Studies
373-4771 S3-90
November 29, 1995
183-H BASIN - FT5124

0. B. Encke
R. A. Harris
L. Miller

cc:'t 0. J. Smith
FAST File

X5-53
X5-53
X5-53

S3-904

Attached. i st e. ireYyical Aet

nroiect.
SUP k"" f ,k Iits

If you have any questions tegarding, analysis, please contact
either Mr. Don Smith at 373-2482 or Ms. Joy Smith at

L. L. Lockrem
Manager

sir

Attachment

Hanford Operatons and Engineenng Contractor for the US Departmnt of Energy

C-1

Westinghouse
Hanford Company
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Phone:
Date:
Subject:
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Memo
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ANALYTICAL REPORT

or.

FAST PROJECT FT5124
183-H Basin

prepared for

Bechtel Hanford Company
P.O. Box 1970

Richland, Washington 99352

November 29, 1995
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Project Sampling and Analysis
Case Narrative

INTRODUCTION

Personnel from Sampling and Mobile Labs (SML) obtained samples from the 183-H Basin on October
23, 1995 and again on November 1, 1995. Aliquots of the samples were delivered to Environmental
Analytical Laboratory (EAL) for radiological analysis and Field Assessment Services Team (FAST) for
chemical analysis. An aliquot was also delivered off-site for chemical and radiological analysis

SAMPLING AND ANALYSIS

An air driven roto-hammer was psed to diccrte from pre-determined ldcations in
basins one through four to determine if decontaiination of the concrete was successful. The concrete
was gathered. to the side with surgical gloves until sufficient volume was collected. The sample media
was then transferred to vendor certified clean containers with an ElII 5.5 cleaned stainless steel spoon.
The roto-hammer was cleaned to Eli 5.4 and rinsed with ASTM TYPE II water between each sample
point. A duplicate and a split were taken from basin #4 as the same location and time as BOGRK8.
Before using the roto-hammer silica sand was poured over the head and then collected as an equipment
blank.

Basins #4 and #1 has water standing over a sampie point in each basin. Basin #4 was pumped on
October, 23, 1995 and sampled the same day. The sample point was still moist at the time of sampling.
Basin #1 was sampled on November 1, 1995 after the water had been pumped out.

SAMPLE POINTS

Basin #1
Sample BOGRKI located 15' south of the Floc basin (upper level) and 5' from the east wall.
Sample BOGRK2 located 50' south of the Floc basin and 20' in from the east wall.

Basin #2
Sample BOGRK3 located 15' south of the north Floc basin wall and 3' in from the east wall.
Sample BOGRK4 located 33' south of the Floc basin and at the base of the west wall.

Basin #3
Sample BOGRK5 located 3' south of the Floc basin and 25' in from the east wall.
Sample BOGRK6 located 40' north of the south wall and 10' in from the west wall.

Basin #4
Sample BOGRK7 located 13' south of the Floc basin and 30' in from the west wall.
Sample BOGRKS located 40' south of the Floc basin and 20' in from the west wall.

000002
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ANALYSES REQUESTED

REFERENCES

EPA July 1992, Test Methods for Evaluating Solid Waste (SW-846) Third Edition; U.S. Environmental.
Protection Agency, Washington, D.C.

000003

C-10

FAST HEIS Date - Analysis Requested Procedure
Sample ID Number Sampled WHC-IP-1128

FrS124-01 BOGRKO 10/23/95 ICP Metals (AgAsBaCd.Cr.HgPb.Se), 3.55. 3.1. 3.18. 3.30.
Cr6. pH, Cyanide. Sulfide. Anions 3.29. Hach 8023

FT5124-02 BOGRK3 10123/95 ICP Metals (Ag,As.Ba.Cd.Cr,Hg,PbSe), 3.55. 3.1. 3.18. 3.30,
Cr6. pH, Cyanide. Sulfide, Anions 3.29, Hach 8023

115124-03 BOGRK4 10/23/95 ICP Metals (Ag,As.Ba.Cd.Cr.HgPbSe), 3.55, 3.1, 3.18, 3.30,
Cr6, pH. Cyanide. Sulfide. Anions 3.29, Hach 8023

F5124-44 BOGRKS 10/23/95 ICP Metals (Ag,AsBa.CdCrHgPb,Se), 3.55, 3.1, 3.18, 3.30.
Cr6, pH. Cyanide. Sulfide. Anions 3.29, Hach 8023

FrS124-05 BOGRK6 10/23/95 ICP Metals (Ag,As.Ba.CdCr.Hg,PbSe), 3.55. 3.1. 3.18. 3.30,
Cr6. pH. Cyanide, Sulfide,. Anions 3.29. Hach 8023

F5124-06 BOGRK7 10123/95 ICP Metals (Ag,As,Ba.CdCrHg,PbSe), 3.55. 3.1, 3.18, 3.30.
Cr6. pH. Cyanide. Sulfide. Anions 3.29. Hach 8023

F5124-07 BOGRKS 10/23/95 ICP Metals (Ag,As.BaCdCr.Hg,Pb.Se), 3.55. 3.1. 3.18, 3.30,
Cr6. pH, Cyanide, Sulfide. Anions 3.29, Hach 8023

F15124.08 BOGRK9 10/23/95 ICP Metals (Ag,As,Ba.CdCr.Hg,Pb,Se), 3.55, 3.1, 3.18, 3.30,
Cr6, pH, Cyanide. Sulfide. Anions 3.29. Hach 8023

Fr5124-09 BOGRKI 11/1/95 ICP Metals (Ag,AsBa.Cd.CrHgPb.Se), 3.55. 3.1, 3.18, 3.30,
Cr6. pH, Cyanide, Sulfide. Anions 3.29, Hach 8023

F5124-10 BOGRK2 11/1/95 ICP Metals (Ag,As.Ba.Cd.Cr,Hg,Pb,Se), 3.55, 3.1, 3.18, 3.30,
Cr6, pH, Cyanide, Sulfide, Anions 3.29, Hach 8023
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Project FT5124 - 183H Basin Results

Customer ID

Time Sampled

A, senic

riumoid
Siexa lenie 0

Silver

F ide

GNra e s . y

Phosphate

exaalei 

mikg
mg/kg
tug/kg

mg/kg
!!!g/kg

mg/kg

ug/g
ug/g 

ug/gug/g

mgkg4
mg/kg
mg/kg

___________________I -

FT5124-0l FT5124-02
idoRKO
10/23/95

900

<78

0.05
I 8

<1.3
<5 8
<0.4
<4.3
<3.4

<2.02
750

1300RK3
10/23/95lionif

87.5

-<5.8
<0.4
<4.3
<3.4

4.35
13.6

<4.95 I <4.95
23.3

<15.1

_<0.25
<0.

0.

2582

157

025

<0. 1

-11.4

FT5124-03
BOGRK4
10/23/95

1045

FT5124-04
gaRK5
10/23/95

1330

I~ IZQ IuI
FT5124-05
BOGRK6
10/23/95

1310

FT5124-06 FT5124-07

B00RK7 GBORK8
10/23/95 10/23/95

1450 1435

FT5124-08
-BOGRK9,
10/23/95

1435
-3 1045 ---- 4II

<7.8
71.5
<1.8
17.3
10.4
<0.4
<4.3

-<3.4-

4.60
I

7

<7.8
80.9
<1.8
11.9
<5.8
<0.4-
<4.3
<3.4

__ I

<7.8
82.6
<1.8-
7.5

<5.8
<0.4
<4.3
<3.4

5.87
.5.8

29 2'5.1
.61 I 24.9
775

38.1
<0.25

__.<0.__
<0.I

1312.0.-

3706

167
<0.50

11.5

<4.95
1861
<15.1
48.1

<0.25
_0.12
_ 0.l _
11l.9

2 
2<7.8.

84 5

<I

- 3 4r

56.0

700_
<15.!
-.231
<0.25
_0.12
_0LI
__.6-

92.4
- 1.8

<I*13.5

4A 3

<92

-8.0
495

.828

<0.25<.1
1 --.5 -

FT5124-09
3BORKI

.11/1/95
1350

FT5124-10
BOGRK2

1195
1410

22.. t~ 2:: .~44~$A tt~2± t~~i

-<7.8
101

<1.8
--.20.1-

<5.8
0.4

<4.3
<3.4

4.42
14.7

<4.95
639
<'5.'

190
<0.25
<0.

11.6

<7.8
66.2
<1.8
35.6
<5.8
<0.2
<4.3
<3.4

6.07
36.8
30.12
4867
<15.1
33.4

<0.25
0.2
0.05

<78
67.2
<1.8
104
12.9
<0.2
<4.3
<3.4

6.46
48.8
12.1
3576
<15.1
------_98_
<0.25
<0.1
0.05

1.0

Page I hiuon: 11 29/95t.1,itcr.,tI I5 WYSmith.
(: C J by: WSD i SI2
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CHAIN-OF-CUSTODY INFORMATION
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Wesfingixonse Ilatrn
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Collecior unwsn, KARL Contnel/Reqiaeslor ENCKE, DAVID B. Ic. No. 373-3461 MEIN X5-53 VAX

SAP Number B96-026 Sample Origin A i3A Purethase Order/Charge Code Pvr.f)
Proettiitle 183-11 Basin D&D Logbook WIl- N- 7or IeClien t 15//- 5:2g Temp.

shIpped To tAb) FAST Nttlhod ofShipment 6vehwIeM-t Iehec - llUorLsding/Ar Bill No.

Pmootol RCRA DalaTurnoround PRIORITY Ofliflte Property No.

Sample No. Lab. IV A Dale Thre No/rype Container Sample Analysis Pernervative

bURO rr~'I-0 ) 10/23/95 0930 (I) 250 P tcPMBTALSTA6101Chr),h1,4p,~thcyl ,nos(FSCI'0,P4NONO3)o~t4

DOORKO X 10123195 1100 (1) 250 P ICP METALS TAL(6010),Czomumnt6, p cyanide.sdsniecs (F.C.S041O4.NO2. N03) Cootto4C

Iiual*4 PT~-- c X 10123195 1045 (I) 250 P ICPMBTALSTAL(6lO)Chnoniwmt6.pLiCyridceuflde/snIons(FCI.504P04.N02N03) CooIto4C

IXOORKS FMX 10/23/95 1330 (I) 250 P ICPM TAISTAL(60l0),Chromiumsspltcyanidc~tuIldtraion(FCL104P04,N02.N3) . 9 .

bOORKG InSI3a'- -0$ X 10/23/95 1310 (I) 250 P ICPMETASTAL(6010),ChomlwI6.pVtcyaLide.sulridemwions(F.ClSO4P04.NO2.NO3) Coolio4C

100RK? j FrZ51Lt 0 X 10/23t95 1450 (1) 250 P ICPMATALSTAL(60I0).Chomit6.pLcynlde,.ufide.nI[0(FCiSO4.PO4.O2. N03) Coolto4C

BDORIK pT4S . Oy l X 10/23/95 1435 (1) 250 P ICPMETASTAL(6010),Chomiumn6.plcy.nide.sulfid.vIons(F.CLS04O4.NO2,NO)3) CoolI4C

80011X IFS aq.OB x 10/23/95 1435 (I) 250 P lCPMBTALSTAL(6I0O).CholuMn6,pitynide.sulfide.anInm(FCI.S04.P04.N02.N03) C"tt4C

[POSSiDLESAMPIEIIAZARIS/REMARKS MSIPS YIs a No S SPECiALIN4STRIJCTIONS llotdTnme
SM1istn l pomr maNe.

Reltnqused~y Paint Sign Date/Tim,. Received DY Point Sign ' Date/Time Matint

celinqedtedsy Date/lime Recelvedfl Date/limo SO Solid T e- llama,

SIL - Sb/dge WI - Wire

Aelinqulaie/Dy Dale/Timo Receivedfly Date/time W *Wtee I. Liquid

A O Air S X Oq1ee
Retinguhshedfy Dalimc Reccivedfly Date/Time-

PINAL SAMPLE DIkposui hod estamR'owStonr. pere kb pmedawed. pedinpces Di4Noed Dy DatISRlme
nISPOSITION

ll*,hmnpica 
suitne DSe -

ele.. hl b ike p y:quDocadreund opretcnllero tt forgn.Ai1t50(0/5

009562
Paet / or /

. 0
o6

All ... plr .... hiring haral.., materili shall be picked up by icquedoer and returned to Perront oniale or 11te of origin. A-600t-500 (BT195)



WestnghuseHanfrd .C#009573
Westnghouse hanford CIIA IN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Colecdor HULSE, KARL Conetd/Reqtuaor ENCKE, DAVID B. Td. N 13-3461 SIN X3-53 VAX

AF Number 896-026 sompteorta /3 / porehnasefOldtrsrgeCode V s-qg
?rojelUTe 183-H BasinD&D Lombook# W110 -Al- - #17 Ce s-e Temp

SWppeJTo(A) FAST Wethodtfshdpmml CMsadIng/ArBllN&,

ho"t RCRA ... Tnromud PRIORITY Inm PflhNd
Sempte No. I.L I A Date ITWO worypecontalner Iample An alpln norldvotive

NOWk! 1/yf. -q X (1/95 /l/a (I) 250 ' PToolt 4op!,cyMuk (F.CLt. 4o.NO3)

* WR~t f~~j 21/1/95 v'/o1 (J) 250 P CtTUA~~~~mfpLyddfd~ra.ELOY4ONf col to 40

OSSIBLEAMPLE IIAZARDRIREMARKS SMS5 ve o No I MCIAL INSTRUCTIONS Hold Time
* - - iipc. .nWtyui rorndl , ra.., mndu OhittbyEPA 200.0 IMdd nrnumVI bySW.46 7195 nbckroqcstdfmIlAen L$27 [zs . :heBRCcncrhdoedga.h hligImnes it M adx

l-3- iS OS-5S - SaoI D Dnotd-lt 3B - BdM1n DS - Dn. 6.11&

W3 - BWaM L-onaw

ddaplhdy Daeril. Rece4 D~y Dafri.. W W L V egllo
A Alt X -od

Bl d y Dhe/ime. - Received By Dute/Tnim

NALA Ll DispadMelol at Reaj 'om n,. pa Ihb poem used i roore.. Disposed By Dat.Aikn

bA 1tnp d tW no.utNh'elb &. p1 qrtr.N andi sn i~ . 1*o t! ' I~F7

8

00

A2*wmplWdsbtihr rad. Uatrial.A.P lI.pked ap by Wustrnd urn,4 4 p..M n fntnr ".0, ofedgte A' %00(01105)



BHI-00922
Rev. 0

SUPPLEMENTAL INFORMATION

000009

C-19



BI--00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

C-20



BHI-00922
Rev. 0

:>10%

?ROJECT ...._ aff jtm5eA. .*0 . ..
Notebook No. w S jJO

Continueo From Page

2" 7~7~

E-

K-

!

.

C-21

17

S.A.F.f: 396-026 Samole Date: 10/23/95 & 11/Z/95
PROJECT TITLE: 183-S Basin D&D Shipment Date: 10/25/95 & 11/3/95
CHARGE CODE: PVSAA
TYPE OF PROTOCOL: Samplina was done to RCRA protocol.
CUSTOMER: Don Smith (FAST) WHC 372-2482
FIELD CONTACTS: D.B. Eneke BIH
PERSONAL: Karl B. :ulse SML Lead Sampling Tech.

Kenneth J. Young SML Scientist
Robert 2. Fox SML Sampler
operators D&D (B!2) Orerations
-PT (BIB) EPT Group

PURPOSE: To decenmine if decontamination of the concrete was successful.

LOCATON: 183-H Basins 1 through 4 the floor.

REFERENCE DOCuMENTS: Sammling and Analysis Plan 018510. And prior samplin4 in
Logbook WHC--20DS47 .age 3.

SAMPLE P01ST: Basin #1; Samole 30GRK located 15' south of the Floc Basin
(upper level) and 5' from the East Wall. Sample BOGR2 located 50' south of
the Sloc Basin and 20' in from the East wall.

Basin #2; sample BQGRK3 15' South of the north Floe Basin wall and 3'
in from east wall. (This sample is on the "upper level" of basin #2). Sample
B0GK4 located 33' south of the Floc Basin and at the base of the West wall.

Basin #3; Samole BOGR located 3' south of the Floe Basin and 25' in
from the east wall. Sample BOGRK6 located 40' North of the South wall and 10'
in from the West wall.

Basin *4; Sample BOGRK7 located 13' South of the Floc Basin and 30' in
from the West Wall. Sample BOGRKS located 40' South of the Floe Basin and 20
in from the West Wall.
QA Samples; Equipment Blank Sample BOGRKO taken with silica sand. Duplicate
Sample BOGRK9 and Split sample BOGRLD were taken at sample BOGRKS.

SAMPLING ME--OD: An air driven roto-hammer (scuirrel gun) was used to grin off
surface concrete from ore-determined locations on the Basins floor. The
concrete was gathered to the side with surgical gloves until sufficient volume
was collected. The sample media was then transferred to vender certified
clean bottles with an EI 5.5 creaned stainless spoon. The roto-hammer was
cleaned to ElII 5.4 and. rinsed with ASTM TYPE II water between each sample
point. A duplicate and a split were taken from basin #4 at the same location
and time as sample 30GRKS. Before using the squirrel gun silica sand was
poured over the head and the collected as a equipment blank.

PPE: Sampling in the basins was done under R2P PS-397 which required one set
of anti-contamination coveralls, a hood, canvas booties, shoe covers, and two
pair of gloves.

WEATEER CONDITIONS- 10-23-95 Cloudy, light and yariable winds, high 540 3,
11-1-95 Clear, L].ghz and variable winds, high 480

COMSENTS: Basin -4 and *1 had water standing over a sample point in each
basin. Basin #4 was pumped on 10-23-95 and sampled the same day. The sample
point was still moist at the time of sampling. Basin #1 was sampled on 11-1-
95 after the water had been pumped out.

- -I - Continued cn Page
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Sample Dae Colketed Time Number and Type of AnaivaS (Medsod) and Peeservanon Lots
Number Conninen I

BOGRKO 10/23/95 0930 (i 250 ml Polv To.WMenIsTCLP.Chornuomm+6. L/24052290 078711
pH. Cyanides. Sulfide. Fomene.
Anians F. Cl. NO2. NO3. S04. P04

BOGRKO 10/23/9S 0930 ) 250 all Poly GEA.GmussAlpta. G= ~eL./U- Z/23165060 A0389352
234.-235.-238. Tecnedum-99. ToWI
U

N6067 10/23/95 0930 (1) 20 ml Poly ToemAcaviy(LABSPECIFIO N/A N/A

BOGRK 11/1/95 1350 (1) 250 m1 Poly Tom]MetUlsTCLP.Chmaum+6. L/23165060
PH. Cyasides. Sulfide. Formive.-
Aitns f. Cl. N02. N03. S04. P04I

BOGR=I 11/1/95 1350 (1) 250 m! Poly GEA. GrossAlpha. GossBet. U. L/23165060
- -234,-z,5.-233. Teeichiviua-99. Tom'

N6068 11/1/95 1350 (1) 20 MI Poly Teul cty (LAB SPECIFIC) N/A N/A

BOGRK2 11/1/95 1410 (1) 250 ml Poiy ToWIMenIsTCLP.Chromiupn+6. L/23165060
pH. Cyanides. Sulfide. Frmate.
Anions F. Cl. NOt. No3. S04. P04

BOGRK2 11/1/95 1410 (1) 250 o. Poly GEA.GOwssAlpha.GrGsBen.U- L/23165060
234.-235..238.Techncdum-99. Tool

N6069 11/1/95 1410 (1) 20 ml Poly TolAcdvity(LAB SPECIFIC) N/A N/A

BOGRK3 10/23/95 1100 (1) 250 ml Poly ToWIMetIsTCLP, Chrmium+6. L/240S2290 078702
- ~pH. Cyatides.. Sulfidc. Forem.

- Atuons F. Cl. NO2. N03. S04. P04

BOGRK3 10/23/95 ^1100 (1) 250 ml PoWy GEA.GIr=sAlph.GOSSBeO.U- L/23165060 A0389425
234.-235.-23S.Tmdccwau-9.T

N6070 10/23/95 1100 (1) 20 ml Poly TonIAzitVy(LASSPECIFIC) N/A N/A

BOGRK4 10/23/95 1045 (1) 250 ml Poly ToWIMealsTCLP.Chmiuimm+6. L/23165060 A0389473 -

- I (1 pH. Cyanides. Sulfid. Forae.
-... -- Anmous F. Cl. N02. NO3. S04.. P04-

B0GRK4 10/23/95 1045 (1) 250 ml Poly GEA.GrsAlpta.GisBt.U- L/23165060 A0389715 _

234.-235.-238. Technedum.99. Tool
U I..

N71 10/23/95 11045 1(1) 20 M1 Poly TOW Acdvily (LAB SPECIFIC) X/A '/A

B0G5 10/23/95 1330 (1) 250 ml Poiy TolMeolsTCLP.Chrommm+6. L/23163060 A0389710
pH. Cycides. Sulfide. .FC)mA.
Anions F. Cl. NO2. NO3. S04. P04

BOGRK5 - 10/23/95 1330 (1) 250 ml Poly GEA.GtOssAlph.GroSBen.U- L/23165060 A0389363
234.-235.-23.Tcchnecut-99. Totul
U

N6072 10/23/95 1330 (1) 20 ml Poly TowAcovity(LABSPECIFIC N/A N/A

B0GRK6 10/23/95 1310 (1) 250 Ml Poly ToWd MeusTCLP. Chromnum.. L/23165060 A0389709
pH. Cyanides. Sulfide. F at.-
Arnons F. Cl. N!2. NO3. SI4. P04

30GRK6 10/23/95 1310 (1) 250 ml Poly GEA.Gon Mph.GOssBe.U- L/23165060 A0389717
234.-235.-238. Technetwee-99.ToWa
IU

N6073 10/23/95 11310 (1) 20 ml Poy I ToW Acviy (LAB SPECIFIC) N/A N/A

Continued on Page
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BOGRK7 .0/23/95 1450 (1) 250 ml Polv Tool.MenISTCLP.Chronanrm6. L/23165060 A0389351
pH. Cyanides. SuFde. Formate.
Anions F. C1. NO2. NO3. S04. PO4

B :0/23/95 1450 (1) 250 ml Poly GEa.GrossAlpha.GrossBaa.U- L/24052090 078701
234.,5.-238. Tecimemaue-99. TOWa
U

N6074 |./23/95 .450 (1) 20 ml Poly I TOIAUVIwYLABSPECIFIC) N/A N/A

B0GRX8 :.0/23/95 1435 (1) 250 ml Poly To.WMesTCLI.Chmn.m+6. L/23165060 0389633
-pH. Cyanides. Sulfide. Forrte.
Amaons F. C1. NO2. NO3. SO4. P04

BOGRMS 10/23/95 1435 (1) 250 mi Poly Ga. rO Apha. GO . U L/23165060 A0389441I 234,.235.,238. Tcchnetium-99. Toed -
N6075 [ 3/23/95 1435 (1) 20 ml Poly To', AcnvirytLABSPECIFIC) N/A N/A

30GRK9 :.0/23/95 '1435 (1) 250 ml Poy TMeIsTCLP.Chromm+6.1 L/23165060 A0389660
p1H. Cyanides. Sulfide. Fonma.
Anions F. Cl N.O. NO3. 04 P04

1 B0G259 10/23/95 1435 (1) 250 ml Poly GEA.GrossAl0fl.GSssB$C. U- L/23165060 A0389453
I34.,235.,238. Tchneium-99. Toni

BOGRLO 1 10/23/95 1435 (1) 20 ml Poly AcUvyScan(LbSpeCific) N/A N/A

BOGRLO i0/23/95 1435 (1) 60 ml aG nions-IC (EPA 300.0). F. CL. S04. 1/23278060 A1665463
________ [~~~~P04. NO!. NO). pH (9045) _ _ _ _ j _ _ _ _ 'i

BOG10 -0/23/95 1435 (1) 60 ml aG Chronum(Henvalent)(7195) 1/23278060 A1665517

BOGRLO 10/23/95 1435 (1) 250 ml P Cyanide (EPA 335.2) 4052090 078696

B002L0 10/23/95 1435 (1) 1000 mi P GrossAlpha/Bcn (ITAS-RD3222-). 4194020 478304
OGRL 10/3/95U-234,-235.,238 ITAS-RD-3234). TC-

99 (iTAS-IT-RS-DDDl). Thai U
(ITAS-RD-4200). Gamma Spec
(ITAS-RD-3219)

BOGLO 1-/23/95 1435 (1) 60 ml aG ICPMenIsTAL(600).AsetI 1/23278060 A1665464
(7060) Lead (7421). Sklemum (7740).
Thallium(7841)

B L 0/23/95 1435 (1) 60 ml Slfide (9030) I/2327806 A166

Cnune:: -,Page ')
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DSTNATION: 222-S '-7ANSORTAT-ON Govere: Vehicle
C.O.C. 5 00O563 COOL!? = StL-528
SAMPL7 = sCzRO N6067, BOOR3 -46070, BOGRX4 2607:, Date shio=ee :0/24/95

BOGCS 26072, B0GR!K6 26073, SOGRX7 X6074, BOGRK8 N6075-

DSST-nATION: ZAL Lab T-P0NS;OTAr:-0 Gaver..menz Vehicle
C.O.C. - 009561 COOLR SML-528

SMPLE S BOG;2O, 3OGRC3, 30GRX4, (Rad atalysis) Dace sri.red :0/24/95
30GfS, 300GRX6, 30GRK7, 30GRKS, -OGZ%9

DESTflATON: FAST Lab TRAXNSORAT.=N Goverrmen: Vehicle
C.O.C. a 009525 COOLER SML-528

S.Z PLE BOGRKO, SOGRK3, COGRK4, Metal analysis) Data shinted 1 /24/95
- BOGRICS, 30GRK6, B0GRK7, SOGRKS, 300 .30G

1 ESTflATION: Quanterra Lab sRS rOe-AToN Govers.Men: Vehicle
C.O.C. 009564 ' COOLER SML-523
SAMPLE B0RLD' Date sh:.=O=d 10/25/93

D STNATION: 222-S '"RA SPORTAT:ON Governren: Vehicle -
C.O.C. d 009574 COOLER GS-120
SAMPLE E BOGfLC 16068, B0GRK2 N6069 Date sh,.oed 11/1:95

DSST!NATION: SAL Lab TRANJS;ORTrON Covernent Vehicle
CO.C. a 009572 COOLR GWS-120
SAMPLE t BOGLI, BOGR 2 (Rad analysis) Date shined 11/3/95

D*ST'TNATON: FAST Lab TRANSpORTATION Government Vehicle
C.O.C. 009573 COOLER C GWS-120
SAMPLZ C B0G51 BOGflf2 (Metal analysis) Date shitned 11/3/95

OM A i71;Aoc A
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QCTest i
Spiked Sample

?.latrixSpike SampleID A.lyte Sample Restit Resae(SSR) Spike Level Recovery Limit
I FT5124-l0 Ag j 0 - 79.76 200 19.82 75-125%

FT5124-I0 As 1 0 224 200 112.00 , 75-125%
FT5124.10 Ba I 101 264 200 81.50 i 75-125%
Fr5124-I CA ] 0 1 167.9 200 83.95; 75-125%
FT5124-10 Cr 20.1 182.7 200 i 81.30 75-125%
FT5124-10 .Pb I 0 176.1 200 188.05 1 75-125%
FT5124-l0 Se I 0 192.6 200 i 96.30 1 75-125%

_ FT5l24.08 Hg 0.020 0.095 0.100 75.00 1 75-125%

I Sample ID I Aalyte I Found . Acta" %Recover
LCS I

I NIST2710 I Ag 25.23 35.3 71.47 80-120%
I NIST2710 j As 560 626 89.46 1 80-120%
_ NIST2710 Ba 221.3 707 39.79 i 80-120%

! ST 2710 | C4 16.64 21.8 I 76.33 1 80-120%
5NIST2710 1 Cr 14.62 39 37.49 180-120%

i NIST 2710 1 Pb 1 4669 5532 84.40 1 80-120%
I NWST2710 S. t 1 ND Nogivn NA I 1 80-120%

NIST210 Hg 1 28.2 32.6 . 8650 .80-120%

Calibration Checks - t

Sample ID ArAle Fond Actal I %Recovery
ICV-l i I

SpxSpike i Ag 5 0.255 025 102 I 190-110%
SpexSpikel AS I 10.3 10 1 103 1 90-110%
SpexSpikeI Ba 1 10.55 10 105.5 90-110%

. Spex Spike I Cd I 0.264 0.25 105.6 1 190-110%
Spexspikel Cr 1.033 1 I 103.3 190-110%

| SpaSpike 1 Pb 2.605 2.5 104.2 190-110%
Spx Spike 1 Se I 10.47 10 1 104.7 190-110%

IHg
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CCV SpexSpike I I Ag 1 0.255 0.25 102 90-110%
Sp" Spike! i As I 10310 .103 90-110%
SpexSpikel Ba 10.55 10 105.5 90-110%
SpaxSpikel I Cd | 0.264 0.25 105.6 90-110%
Spe Spike . Cr 1.033 . I 103.3 90-110%
Spex Spike l Pb 2.605 2.5 104.2 -90-110%

Spc Spike I i Se 10.47 10 104.7 90-110%
SpcxSpike2 Hg i 10.47 10 104.7 . 90-110%

InitialCalBlank Ag 1 0.0016 Preparatio Blank Ag 0.38
Initi.lCalBlank I As 1 .0.0312 PreparaioBlank As -0.19
Initial Cal Blank i Ba -0.0028 Pteparation Blank Ba 0.98
Initial Cal Blank i Cd .0.0003 Preparuion Blank Cd 0.28
InitialCalBlank i Cr 0.0013 PreparionBlank Cr -0.01
InitialCalBlank i Pb --0.038 PrepaationBlank Pb 1.15
InitialCalBlank Se .0.0135 PreparationBlank S - 2.54
Initial Cal Blank I Hg 1 0.01 Prepartion Blank Hg 0.1

Contin. Cal Blank I Ag | 0.0016 i PreparationBlank Ag .19
Conin.CalBlank! As -0.0312 - PreprationiBlank As -2.5
Cnn tCal Blank B -0.0028 Prepration Blank Ba 0.7
CoelirCalBlank I Cd -0.0003 PreparationBlank Cd 0.8
Cntain.CalBlank I Cr 1 0.0013 :PtqaionBlank Cr 0.01
Cooin. CalBlank j Pb i -0.038 . Prepm-ationBlank Pb 0.03

SConin.CalBlank i Se F .0.0135 i PreparationBlank Se 0.14
Cccti,.CalBlank i Hg | NA PreparationBlank Hg NA

Initial C.Blank I Ag 0.0002 I Contin. Cal Blank Ag i 0.0031
In"tialCa Blank I As .0.0104 Contin. Cal Blank As 0.0004
initialCalBlank i Ba -0.0009 1 Contin.CalBlank B. -0.001

*IatiaCalBlank Cd 0.0001 i Conin. CalBlank Cd 0.0002
InitiaiCalBlank I Cr -0.0018 i Contin.CalBlank Cr 0.0016
* tnitiCalBlank Pb 1 -0.0028 Conlin.CalBlank Pb . 0.0014
. iWWCalBluk Se 1 0.0255 . Conti. Cal Blank . Se 0.0204
IniuialCalBlank I Hg NA Contin.CalBlank Hg NA

C-30



BHI-00922
Rev. 0

. B N :"bOF AhCIAE

C-31



BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

C-32



BHI-00922
Rev. 0

APPENDIX D

PERSONAL COMMUNICATION
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This appendix contains communication regarding 183-H concrete sampling reports by
Westinghouse Hanford Company. Answers correct and/or clarify details reported in Appendices
A through C of this document.
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Author: William S III Callaway at -WC121
Date: 6/20/96 12:45 PM
Priority: Normal
TO: Christopher D Kramer at -WHC300
CC: Larry L Lockrem
CC: Donald 3 Smith
CC: Melanie L Myers
CC: William S III Callaway
Subject: Questions re 183-H Sample Analysis reporting
----------------------.-------- -- Message Contents -------------------------------

rj k :-,.June- Ftfl2A, 1996
C. D. Kramer ttk l

I believe you may have tetEiv some somewhat confused responses to some of your
questions regarding work done by SAS in support of the 183-H project. The
following are accurate responses:

* The Cr-VI analyses were done by a 1.5-diphenylcarbohydrazide based
colorimetric technique. The procedure is consistent with SW-846 7196A.

** The pH measurements were guided by SW-846 9045 *Soil pH". SW-846 9040 is
also applicable but applies mainly to operation of pH meters.

** HASQAP represents the Hanford Analytical Services Quality Assurrance Plan
(DOE/RL-94-55).

*-* ICP-AES Metals analyses for your samples:

S5060-01 through -06 (Collected 08/95)

were performed at WSCF. The ICP-AES analyses for your samples:

S5060-13 through -14 (Collected 08/95)
and

BOGRKO through B0GRK9 (Collected 10/95)

were performed at the SAS facility.

* Contrary to what was .implied in SAS95-231. Hg was analyzed for by Cold
Vapor Atomic Absorption (SW-846 7471).

I am filling in for D. J. Smith while he is out on vacation and can usually be
reached at 373-5703 should you have further questions. Sorry for the confusion.

W. S. Cailaway
Special Analytical Studies
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APPENDIX E

222-S TOTAL ACTIViTY ANALYSES
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This appendix contains reproductions of total activity reports issued by the Hanford Site
222-S Laboratory. All samples discussed in this report had an associated 222-S total activity
analysis. Results were used in shipping and handling of samples. Results have been organized
chronologically. (Readers may refer to the sample key in Section 2.0 of the main text for a
complete list of sample identification numbers and associated 222-S sample numbers.)
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SAMPLE STATUS REPORT FOR N 5850. RAD SCREEN 5506001 TIME: 8/25/95 .8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:58

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OODOOE 01 pCi/G N Y E61772

END OF REPORT

SAMPLE STATUS REPORT FOR N 5851. RAD SCREEN S506002 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25195 13:58

OUT OF GOOD CHARE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**** **M**** *** ** ******

4271 TOT-ACT < 5.0000 E 01 pCi/G N Y E61772

END OF REPORT

SAMPLE STATUS REPORT FOR N 5852. RAD SCREEN 5506003 TIME: 8/28/95 8:10
DISPATCHED: 8125/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:58

UT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

*** ******-------------------------------------------*** *******

4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772

END OF REPORT

SAMPLE STATUS REPORT FOR N 5854. RAD SCREEN S506004 TINE: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED

.RECEIVED: 8/25195 13:58

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772

END OF REPORT

E-1
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SAMPLE STATUS REPORT FOR N 5855. RAD SCREEN S506005 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:58

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772

END OF REPORT

SAMPLE STATUS REPORT FOR N 5856. RAD SCREEN S506006 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:58

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
*n** ****** * *** *** ****

4271 TOT-ACT < 5.OOOOE 01 pCi/G N Y E61772

END OF REPORT

SAMPLE STATUS REPORT FOR N 5937. RAD SCREEN 55060-07 TIME: 9/15/95 7:48
DISPATCHED: 9/14/95 10: 9 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/14/95 14:43

OUT.rF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y E61772

END OF REPORT

SAMPLE STATUS REPORT FOR N 5936. RAD SCREEN S5060-08 TIME: 9/15/95 7:48
DISPATCHED: 9/14/95 10: 9 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/14/95 14:42

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOE 01 pCi/G N Y E61772

END OF REPORT
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SAMPLE STATUS REPORT FOR N 5985. RAD SCREEN B0Q4X2 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5986. RAD SCREEN B0GNX3 TIME: 10! 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
*** **n*** n* *** ****t*

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5987. RAD SCREEN BOQGX4 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5988. RAD SCREEN B0GNX5 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT
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SAMPLE STATUS REPORT FOR N 5989. RAO SCREEN BOGNX6 TIHE: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < S.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5990. RAD SCREEN BOGNX7 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
*** *n***** - ** *** ******

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5991. RAD SCREEN BONX8 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5992. RAO SCREEN BOGNX9 TIME: 10/ 3/95 11: 8
DISPATCHED: 9/29/95 13: 7 - SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT
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SAMPLE STATUS REPORT FOR N 5993. RAD SCREEN BOGNYC TIE: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

********** - A..... ** *** ******

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5994. RAD SCREEN BOGNY1 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5995. RAD SCREEN BOGNY2 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

alT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00OOOE 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5996. RAD SCREEN BOGNY3 TIME: 10/ 3/95 11: 8
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
* * ***** ** *6*6**k** ** ****

4271 TOT-ACT < 5.OOOOE 01 pCi/G N Y X60051

END OF REPORT
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SAMPLE STATUS REPORT FOR N 5997. RAD SCREEN BOGY4 TIE: 10/ 3/95 11: 8
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5998. RAD SCREEN BOGNY5 TIE: 10/ 3/95 11: 8
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00DOOE 01 pCi/G N Y. X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5999. RAD SCREEN BOGNY6 TIME: 10/ 3/95 11: 9
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/S N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 6000. RAD SCREEN B0GNY7 TIM: 10/ 3/95 11: 9
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
.EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y X60051

END OF REPORT
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SAMPLE STATUS REPORT FOR N 6001 RAD SCREEN BOGNYS TIME: 10/ 3/95 11: 9
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? AMS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 6002 PAD SCREEN B0GNY9 TIME: 10/ 3/95 11: 9
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**** ******--------------------------------*** *** t******

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 6003 RAD SCREEN BONZO TIME: 10/ 4/95 8:14
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 3/95 12:20

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 6004 RAD SCREEN BOGNZ1 TIME: 10/ 4/95 8:14
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 3/95 12:20

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT
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SAMPLE STATUS REPORT FOR N 6005. RAD SCREEN B0GNZ2 TIME: 10/ 4/95 8:14
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 3/95 12:20

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 6026. RAD SCREEN B0GTS1 TIME: 10/ 9/95 7:52
DISPATCHED: 10/ 6/95 13:41 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 7/95 6:22

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

**** **** *** ** *****

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 6067. RAD SCREEN BDGRKO TIME: 8/25/95 8:10
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

Our OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5AA

END OF REPORT

SAMPLE STATUS REPORT FOR N 6070. RAD SCREEN B0GRK3 TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y PV5AA

END OF REPORT
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SAMPLE STATUS REPORT FOR N 6071. RAD SCREEN 8OGK4 TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.OOOOOE 01 pCi/G N Y PVSAA

END OF REPORT

SAMPLE STATUS REPORT FOR N 6072. RAD SCREEN BOGRKO TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PVSAA

END OF REPORT

SAMPLE STATUS REPORT FOR N 6073. RAD SCREEN BOGRK6 TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

01ff OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5AA

END OF REPORT

SAMPLE STATUS REPORT FOR N 6074. RAD SCREEN BOGRK7 TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5AA

END OF REPORT
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SAMPLE STATUS REPORT FOR N 6075. RAD SCREEN BOGRK8 TIME: 10/25195 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**t* ******** *** t** ******

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5AA

END OF REPORT

SAMPLE STATUS REPORT FOR N 6068. RAD SCREEN B0GRK1 TIME: 11/ 3/95 8- :5
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 11/ 1/95 15: 0

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5AA

END OF REPORT

SAMPLE STATUS REPORT FOR N 6069. RAD SCREEN BOGRt2 TIME: 11/ 3/95 8: 5
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 11/ 1/95 15: 0

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5AA

END OF REPORT
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APPENDIX F

ENVIRONMENTAL ANALYTICAL LABORATORY RADIOLOGICAL RESULTS
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Results of samples delivered to the Environmental Analytical Laboratory (EAL) were reported
to project personnel through two memorandums. This appendix contains information reported
by the EAL.
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Environmental
Restoration
Contractor ERC Team
Interoffice Memorandum
TO: Dave Enacke, %5-63

cOms: Document Control H4-79, w/a
Project File H4-79, w/a

Wo~mcCN: N/A st N

W.± WA
MD>. WA
M: WA

c&a d

bATh October 05, 1995

FROM Dennis R. Jordan
Analytical Services
X2-10/372-2058

suatr: SAMPLE ANALYSIS

The Environmental Analytical Laboratory (EAL) received samples S5060-01 through S5060-08 from
183-H Basin on August 28, 1995. They were assigned EAL identification numbers EAL00684-
EAL00689 and EAL008IS-EAL00819.

Please see attached results. If further infromation is needed please call Al Davis 373-9731.

AID:ksb

Attachment: results
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021849

To: D. Encke

From: A.LDavis

Subject: Sample Set S-5060 Technetium Evaluation

Date: 4 October, 1995

Analysis was completed for beta emitters not identified with gamma emitters found in the
gamma scan of the samples. The iesults are as follows:

Sample 5060-01:
Betatotal
40K

Residual beta
Nat. beta
Assigned "Tc

Sample 5060-02:
Beta total
40K

Residualbeta
Nat beta
Unassigned

Sample 5060-03:
Beta total
WK
Residual beta
Nat. beta
Unassigned

Sample 5060-04:
Beta total
"K
Residual beta
Nat. beta
Unassigned

270
22
248

239

27

4
_1

-7

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

pCi/g
pCi/g
pCi/g
ppi/g
pCi/g

33 pCi/g
.31 pCi/g

2 pCi/g
-22 pCi/g
-27 pCiIg

9
.21
-12
.32
-51

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

Alpha total 2.9 pCi/g .
Calculated beta component from
alpha 9 pCi/g

Alpha total 3.3 pCi/g
Calculated beta component from
alpha 11 pCi/g

Alpha total 8.8 pCi/g
Calculated beta component from
alpha 29 pCi/g

Alpha total 12 pCi/g
Calculated beta component from
alpha 39 pCi/g
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Sample 5060-05:
Beta total
40K

Residual beta
Nat. beta
Unassigned

Sample 5060-06:
Beta total
QK
Residual beta
Nat. beta
Unassigned

Sample 5060-07:
Beta total
40K

Residual beta
Nat. beta
Unassigned

Sample 5060-08:
Betatotal
40K

Residual beta
Nat. beta
Assigned "Tc

36 pCi/g
21 pCi/g
17 pCi/g

..1U pCi/g
5 pCi/g

98
21
70

8

86
.22
59
A2

10

120
_21

99
22

60

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

pCi/g
pCilg
pCi/g
pCi/g
pCi/g

Alpha total 3.8 pCi/g
Calculated beta component from
alpha 12 pCi/g

Alpha total 19 pCi/g
Calculated beta component from
alpha 62 pCi/g

Alphatotal 15 pCi/g
Calculated beta component from
alpha 49 pCi/g

Alpha total 12 pCi/g
Calculated beta component from
alpha 39 pCi/g

I used the alpha activity to calculate the expected bets activity due to the natural decay chain
components with the assumption that the material had no treatment to alter the equilibrium decay
chain. Only two samples had any activity sufficient to assign to "fc, numbers 1 and 8. If you have
any questions, please call. Thank you.
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
iT Hanford Co.

Customer 1D Number
EAL ID Number

Isotope

K40
CoGO
Cs137
Th32dau
U235
U238
U238dau

S5060-01
EALCO684

Activity, pCi/g on 28 August. 1995

<

<

<C

<

<

2.2e+01 +/-
7.8e-01
4.1e-01
1.3e+00
2.8e+00
4.1e+01
8.7e-01

2.9e+00

Al aorsreported at2 stawdar dearstions

Theanalys of U238 isbased on theactvity of Pa234m

Thealys of Np2371s teed on theactbiy of Pa23

U238dau is the aty of Pb214and.B1214, shobrted augtftrproducts
Wrodcts of U238. EqWutrm between poert and daugteroproduds prOaby
doesnotexist-

Th32dau is the activty of Ao228, Pb212, and TI2f8, shod ived daghter pModucs
pWoducts of Th2 Equibrtm betwen parent and daugr pducts may
not exist

09-18-95
Albert I. Davis
Rad Ctg Mgr

Dennis R. Jordan
EAL Manager

Page 1
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

S 5060-01
EAL00684

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

( )
CX)

( )
CX)

2.7E+02 Calculated Beta Total Activity (pCi/g)
2.9E+00 Calculated Alpha Total Activity (pCi/g)

2.7E+02
1.2E+01
1.7E+01

Calculated total activity pCi/g
Calculated total activity error
Calculated total activity MDA
screen sample based on ( x ) 99-To or C I SO-Sr for beta activity.

The screening for other's is based on 50 pCg Baa and Alpha, and 2 pCI/a Alpha including the 2 sigma error.

A passed for Sois indicates that the soil sample contained les than 200 pCl/g total radioactivity of wich

less than 20 pClg in from alpha emitting radionuclides. For conservAtism, a failed screen may also have one
or more of the following characteristics: The sun of the total gamma activity detected in the soil is above
5pC/g; Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approximately acy, s90 or 100 pC1g Te-AS): or Alpha eission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 10pCg Am-241). Naturally occuring
radionuclides common to Hanford oIl. ttium, and Carbon-14 are not included in the screening measurement.

03-Oct-95 Dennis R. Jgfdan
Manager

Date
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

S 5060-02
EAL00685

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

(X)
(X)

(XI

2.7E+01 Calculated Beta Total Activity (pCilg)
3.3E+00 Calculated Alpha Total Activity (pCi/g)

3.OE+01 Calculated total activity pClg
5.8E+00 Calculated total activity error
1.2E+01 Calculated total activity MDA

Screen sample based on ( x) 99-Tc or ( ) 90-Sr for beta activity.

The screening for other's is based on 60 pClg Bmt. and Alpha, and 2 pCg Alpha including the 2 sigma error.

A'passed for Sois indicates that the soil sample contained less than 200 pCleg total radioactiAty of which

less than 20 pciig is from alpha emitting radionucidet. For conservatsm, a failed screen may also have one
or more of the following charactai.ci: The sum of the total g uamts activity detected in the sail is above

p46g; Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approximately 6pC* ,S90., 100 p0

/ 7-91; or Alpha enission from the bulk 90il is found above the
netural Hanford soil background (corresponding to Wproxdmately ID pcI/u Am-241). Naturally occufing
radionuclides common to Hanford soil, tritium, and Carbon-1 4 are not included in the screening measurement.

03-Oct-95 Dennis R. Jordan
Manager

Dater
Date
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021849

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number
EAL ID Number

S5060-02
EALODOS8

Isotope Activity, pClig on 12 September, 1995

K40 2.3e+01 +I- 2.2e+00
CosO < 6.4e-01
Cs137 < 1.4e-01
Th32dau 1.8e+00 +/- 4.3e-01
U235 < 1.3e+00
U238 < 2.1e+01
U238dau 1.1e+00 +/- 3.6e-01

Mfl:
AN ers repted at 2 andrd deviat

The nlyss of U23l s based 1 the activity of Pa234F

The analysis of Np2l71s based wtheactivtyof Pa2

U238dau s the adivty of Pb214and 1214, shut ived dmigtter products
poducts of U238. Equiturnn btween pWut and daighter prod s probay
dasnotexit-

Th32dau s the acty or Ac2. Pb212, and Ti. sho lived dagtr products
prodicts of Th23Z Equilhbrm between parsnt and daughw prodts may
not xdst

4, 09-18-95
Albert 1. Davis
Red Ctg Mgr

Dennis R. Jordan
EAL Manager

Page 1
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021849

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometic Laboratory
Environmental Analytical Laboratory
rr Hanford Co.

Customer ID Number
EAL ID Number:

Isotope

K40
CoGo
Cs137
Th32dau
U235
U238
U238dau

85060-03
EAL00686

Activity, pCi/g on 12 September, 1995

<

<C

<

<C

<C

3.le+01 +/-
1.8e+00
8.3e-01

2.5e+00
4.4e+00
7.8e+01
1.9e+00

5.8e+00

AMemrmsrwated at2sWndar deviaws

The ainlysis of U238 i based on the activy of Pa234m

The amtysis of Np237 is based wn the activty of Pa233 -

U23Bdau isthe acdty of Pb214wd B1214,hArt Wed ajgitnrpocwts
PdMtf of U238. Eqartn betweena rmM Wd dsgteroductsprotb y
doe not ext-

m2dais the actMty of AC22. Pb2l2 and T28, sht ived daitr PdUcts
prodtWts of Th232. Equitibium bewes aet and daugter ducat may
rot exst

09-18-95
Albert I. Davis
Rad Ctg Mgr

DenniiR'Jordan
EAL Manager

Page 1
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021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

S 5060-03
EAL00686

SOILS
Pass screen
Fail screen

Other's at 50 pC limit
Pass screen
Fail screen

(X)
(X)

I )
(X)

3.3E+01 Calculated Beta Total Activity (pCi/g)
8.8E+00 Calculated Alpha Total Activity (pCilg)

4.2E+01
6.11E+00
1.2E+01

Calculated total activity pCi/g
Calculated total activity error
Calculated total activity MDA
screen sample based on ( x) 99-Te or ( S 9O-Sr for beta activity.

The screening for other's is based on 60 pClg BS and Alpha, and 2 pCilg Alpha including the 2 sigma error.

A passed for Sofs indicates that the sail sample contained less than 200 pcilg total radioactivity of which

less than 20 pCi 9 is from alpha emitting radionuclides. For conservatim, a failed screen may also have one
or more of the following characteristics: The sum of the total gamma activity detected in the soil is above
SpOJg; Beta emission from the bulk sample is found above the natural Hanford sail background (corresponding
to approxdmately SpCig S-90 or 100 pC/s T-99); or Alpha enission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately IC pCtg Am-241). Naturally oocuring
radionuclides common to Hanford soil, tritium, and Carbon-1 4 are not included in the screening measurament.

Albert 1. Daiis
Rad Ctg Mgr

03-Oct-95 Dennis R. Jbrdan
Manager

Page 1
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021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

S 5060-04
EAL00687

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen-
Fail screen

(X)
(C)

C )
CX)

9.1E+00 Calculated Beta Total Activity (pCi/g)
1.2F+01 Calculated Alpha Total Activity (pCi/g)

2.2E+01 Calculated total activity pCi/g
1.3E+01 Calculated total activity error
4.3E+01 Calculated total activity MDA

Screen sanple based on ( x ) 99-Tc or ( ) SO-Sr for beta activity.

The screening for other's is based on 50 pCMg Ba and Alpha, and 2 pCI/g Alpha including the 2 sigma error.

Apassed for S91. indicates, that the soil sample contained less than 200 pCilg total radioactivity of which
less than 20 pCIlg is from alpha emitting radionuclides. For conservatiam, a failed screen may also have one
or more of the following characteristics: The sum of the total gamna activity detected in the soil is above
s pour; Betw emission from the bulk sanple is found above the natural Hanford soil background (corresponding
to approximately BpC& Se-O ar 100 pC/g c,-9); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding wapproximately 10 pCig Am-241). Naturally octuring
radionuclides conmon to Hanford soil, tritium, and Cnbon-14 are not included in the screening measurement.

03-Oct-95 - Dennis R.lJordan
Manager

Date

F-il

Albert I. Davis
Rad Ctg Mgr
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Rev. 0

021849

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number
EAL ID Number

S5060-04
EALODS87

Activity, pCi/g on

2.1e+01 +/-
7.0e-01
2.3e-01
2.le+00 +/-
1.1e+00
2.0e+01
1.7e+00 +/-

13 September, 1995

1.90+00

3.8e-01

3.3e-01

Atesrepated *2 s deviats

The amlysis of U23B is based on the saeity of Pa234m

The anais of Np237 is based the actvityof Pa233

U238au is the avky of Pb214 and 81214, St iddaughter prodcbs
produs of U23 . Eqitbrm btdween pant and dagt oduct probably
doesn ist

Th2a sthe actvyofAc, PtZ2 anW T=2i SWt led dugtftrproducts
prodctS of Th22. EqUitrim betw pant d daughter products any
not et

z t 09-18-95
Albert I. Davis
Rad Ctg Mgr

dhennts R. Jordan
EAL Manager

F-12

Isotope

K40
C060
Cs137
Th32dau
L235
U235
U238dau
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0218.49

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer I:t
EAL ID:

S 5060-05
EAL00688

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

(X)
(C)

(C)
(X)

3.4E+01 Calculated Beta Total Activity (pCi/g)
3.8E+00 Calculated Alpha Total Activity (pCi/g)

3.8E+01 Calculated total activity pCi/g
1.1E+01 Calculated total activity error
1.7E+01 Calculated total activity MDA

Screen sample based on ( x ) 99-Tc orl )SO-Sr for beta activity.

The screening for other's is based on SO pCI/g Beta and Alpha, and 2 pCI/a Alpha inciuding the 2 sigma error.

A passed for Sols indicates that the soI sample contained less than 200 pCUg total radioactivity of which
less than 20 pCIg is from alpha emitting radionuclides. For consrvatism, a failad screen may also have one
or more of the following characteristics: The sun of the total gammi activity detected in the soil is above
SpC&g; Sets emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approm:natly Spla' 5,rW or 100 pC g Tc-9S); or Alpha eission from the bulk soI is found above the
natural Hanford soil background (corresponding to approximately 10 pCVG An-241). Naturally ocouring
radionuclides common to Hanford soil, tuitiun, and Carbon-14 are not included in the screening measurement.

Albert I. Davis
Rad Ctg Mgr

03-Oct-95 Dennis R. Jordan
Manager

F-13
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021849

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
EMronmental Analytical Laboratory
IT Hanford Co.

Customer ID Number
EAL ID Number.

S5060-05
EALOD688

Ac*.*ity, pCifg on

2.1&+01 +1-
S 6.2e-01

2.9e-01 +/-
2.Oe+00 /-

" 1.7e+00
< 2.4e+01
< 8.6e-01

14 September, 1995

2.1e+00

1.4e-01
5.8e-01

The analysts of U238 is based on the activty of Pa234m

The analysis of Np237 Is based w1 the acity of Pa233

W8dauisthe acti yof Pb214 and B214, short bed daughter prducs
products of U28. EqWibrzn between parent and daughter roducts probably
does notxost

Th32dau is the acdvlty of AC2, Pb21Z and T2OS. short bed daughter products
products of Th232. EquWIbtm between paret and daughter products nmy
notexist

raa 09-18-5
Albert I. Davis
Rad Ctg Mgr

Deris Z Jordan
EAL Manager

F-14

Isotope

K40
Co6O
CS137
Th32dau
U235
U238
(J231dau
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021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

S 5060-06
EAL00689

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

C I
(X)

( I
(X)

9.8E+01 Calculated Beta Total Activity (pCi/g)
1.9E+01 Calculated Alpha Total Activity (pCi/g)

1.2E+02
1.5E+01
2.4E+01

Calculated total activity pCi/g
Calculated total activity error
Calculated total activity MDA
Screen sample based on ( X) 99-Te or ( ) so-Sr for beta activity.

The screening for other's is based on 60 pCI10 Beta and Alpha, and 2 pCiV9 Alpha including the 2 sigma error.

A passed for Soid indicates that the soil sample contained less than 200 pcllg total radioactivity of which

less than 20 pCilg is from alpha einiting radionuclides. For conservatism, a failed screen may also have one
or more of the following characteristics: The sun of the total gamma activity detected in the soil is above
6pa/g: Beta enission from the bulk sample is found above the natural Hanford soil background (corresponding
to approximately GpO/p S^-90 r 100 pC/a T99); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 10 pQV# An-241). Naturally occuring
radionuclides conmton to Hanford soil, tritiun, and Carbon-14 are not included in the screening measurement.

03-Oct-95 Dennis R /ordan
SManaaer'

Date

F-15

Albert 1. Davis
Rad Ctg Mar
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021849

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radometric Laboratory
Environmental Analytical Laboratory
fr Hanford Co.

Customer ID Number
EAL ID Number

S5060-06
EAL00689

Activity, pCifg on

2.8e+01 +/-
< 4.9e-01
< 8.7e-02

2.3e+00 +/-
8.3e-01 +/-

< 1.8e+01
2.0e+00 +/-

14 September, 1995

2.2e+00

2.6e-01
1.4e-01

-2te-01

oeaens
Alarm r aeported atdad dsaio

The tanlyi of U238 is baed w the activity of Pa23f4rn

The wlysi of NpW is baed w the atiy ofPn233 -

U23dau isthe ftSy of Pb214 mid B214. s~t ied daugterprod t
puwts of U23& E*aib between punt mnd atgrpwoduc pt bly -

does net xit

Th3di b aSthe*tiAy of ACM . Pb212 andM18. short lived daupdUxts-
poducts f Th232 Eqzilmim between punt Wd augtn prducts ny
not xist

09-18-95
Denis R. Jordan tE
EAL Manager

F-16

Isotope

K40
0o0

Cs137
Th32dau
U235
U238
U238dau

Albert I. Davis
Rad Ctg Mgr
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

S 5060-07
EAL0081 S

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

(X)

(C)
(X)

8.6E+01 Calculated Beta Total Activity (pCi/g)
1.5E+01 Calculated Alpha Total Activity (pCi/g)

1.0E+02
1.7E+01
4.SE+01

Calculated total activity pCi/g
Calculated total activity error
Calculated total activity MDA
Screan Sample based on ( x ) 99-To or ( 9O-sr for beta activity.

The screening for other's is based on 60 pClg Bets and Alpha, and 2 pCl/g Alpha including the 2 sigma error.

Apassed for Sob indicates that the"soI sample contained less than 200 pCl~g total radioactivity of which

less then 20 pCOg is from alpha eitting radionuclsdes. For conservatism, a failed screen may also have one
or more of the following charactetisti: The sun of the total gamma activity detected in the soil is above
SpC11g; Beta misson from the bulk sample is found above the natural Hanford soil background (corresponding
to approximately Sp/g Sp.S or 100 pCWg To-S): or Alpha emission from the bulk soil is found above the
onhral Hanford soil background (corresponding to appronnmaly 10 pCg Am-241). Naturally occuring
radionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the scteesing measurement.

04-Oct-95 Dennis R. ordan
Manager

Date

F-17

Albert 1. Davis
Rad Ctg Mgr
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021849

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number
EAL ID Number

Isotope

K40
Co60
Csl37
Th32dau
U235
U238
U238dau

S5060-07
EAL00818

Activity, pCi/g on 16 September, 1995

2.7e+01 +/-
< 5.5e-01
< 1.8e-01

2.4e+O +0/-
" 1.5e+GO
" 2.1e+01

2.0e+00 +/-

2.6e+00

4.7e-01

4.6e-01

AM erresreported St2snd devm

Tfe analys=s of U238 Is baed wn the actbiyof Pa234m

Theanaysis of Np7 Is based wthe actAy ofPs233 -

U23da* is teactivtyof Pb2~4and24. short kied auter pdtsf
prodtsb of U238. Eulbim bedwsertnd datigtt prds prtaly
donot ad

Th32dau is the activy of Ac22S, Pb212, mnd Tfl, short ed dxugIr prdzids
Wodc of Th23. Equilbrim betwen w et and daghter podU may

not dst

09-18-95
Denits R. Jordant
EAL Manager

F-18

Aibert 1. Davis
Rad Ctg Mgr
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

S 5060-08
EAL00819

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

(X)
I)

C )
CX)

1.2E+02 Calculated Beta Total Activity (pCi/g)
1.2E+01 Calculated Alpha Total Activity (pCi/g)

1.3E+02
1.SE+01
3.7E+01

Calculated total activity pClo
Calculated total activity error
Calculated total activity MDA

Screen sample based on I x ) 99-Tc or ( ) SO-Sr for beta activity.

The screening for other's is based on SO pCl/g Ba and Alpha, and 2 pCg Alpha including the 2 sigma error.

A passed for Sois indicates that the s"il sample contained los thain 200 pClUg total radioactivity of which

Ins then 20 pi9 is from alpha emittng radiorwclides. For conservatism, a failed screen may also have one
or more of the following characteriaties: The surn of the total gamma activity detected in the soil is above
Spa',; Beta emission from the bulk saiple is found above the natural Hanford soil background (corresponding
to approdmatly Spa'/ Sr 0 ior 100 pc/s 7b,9); or Alpha eorission from the bulk soil is found above the
natural Nanford soil background (conesponding to appmo diately 10 pi/p An-241). Naturally occtuing
radionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement.

04-Oct-95 Dennis R/Jordan Date
Manager

F-19

dbert 1. Davis
Red Ctg Mir
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometic Laboratory
Environmental Analytical Laboratory
iT Hanford Co.

Customer ID Number
EAL ID Number

S5060-08
EAL00819

Activity, pC/g on

2.1e+01 +/-
< 5.8e-01

2.6e-01 +/-
2.0e+00 +/-

< 1.6e+00
S 2.2e+01

2.le+00 +/-

16 September, 1995

2.1e+00

1.2e-01
4.6e-1

4.6e-1

Ala tris reptad 2 aidrd dsiaSas

Thownlysiof U238 is bmsWon On acthi*yofPa234rn

The alymis of Np237 Is based on the =tMyof Pa233

umf isthe acdvy of Pb214md 8W4. Shwt ed ag'ttr produS
P*ts of U238. Eqabrm between prnt a tughtervodml probably

Th32dau isthe aivityof AcM. Pb212, and T18; shot ved daugtr prodt
pradicts of Th232. EqUisrtwn beteen Paet d daUghter produCts May
notosw

09-18-95
Denhis R. Jordan
EAL Manager

F-20

Isotope

K40
Co60
Cs137
Th32dau
U235
U238
U238dau

Albert I. Davis
Rad Ctg Mgr
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Environmental ERCTeamRestoration
Contractor

Interoffice Memorandum
To: Dave Encke

BH D&D
X5-53/373-3461

COPIES: M. David, B1-35
Document Control, H4-79, w/a
Project File, H4-79, w/a

suBEcr: Concrete analysis for 183-H

Attachment: Sample Results

Job No. 22192
Wrnft Ro s Rcq=e NO

CC: WA
W.l WA

ER~WA
WAd~d IG

DATE: IS December, 1995

FROM: Jeff A. Lerch s06789
Sample Management 7
X2-10/372-9535 JAN

Received a)
DA-EacM c4

Eight Concrete samples were analyzed for radioactive components with the following results:

Sample BOGRKO, EA01216 '' mCi/gm onents
GammaAnalysis 27 Seems low, normal is 10 for 'K.
Strontium-90 <7.4
Gross Beta analysis 22.6'
Beta from decay chains (naturals) 9.3
Residual assigned to "Tc 10.6

Gross Alpha
Alpha Energy Analysis

Sample BOGRK3, EAL01217.
Gamma Analysis
Strontium-90
Gross Beta analysis
Beta from decay chains (naturals)
Residual assigned to "Tc

Gross Alpha
Alpha Energy Analysis

Sample BOGRK4, EAL01218.

1.6
10.1

pCi/gm
13.2
<6.6
61.3
7.2

40.9

4.8
9.3

pCi/gm

No discernable peaks

Comments

No discernable peaks

Comments

F-22
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Dave Encke
Page 2

Gamma Analysis 13.0
Strontium-90 <9.1
Gross Beta analysis 195
Beta from decay chains (naturals) 11.8
Residual assigned to "Tc 83.2

Gross Alpha 28.5
Alpha Energy Analysis 15.2 No discernable peaks

Sample BOGRKS, EAL01219. pCi/gm Comments
Gamma Analysis 13
Strontium-90 8.8
Gross Beta analysis 195
Beta from decay chains (naturals) 18.1
Residual assigned to "Tc 155

Gross Alpha 7.8
Alpha Energy Analysis 23.4 Small ..U

Sample BOGRK6, EAL01220. pCi/gm Comments
Gamma Analysis 10
Strontium-90 4.6 0.50
Gross Beta analysis 143
Beta from decay chains (naturals) 9.9
Residual assigned to 'Tc 118

Gross Alpha 3.7
Alpha Energy Analysis 12.8 No discernable peaks

Sample BOGRK7, EAL01221. pCi/gm Comments
Gamma Analysis 11.1
Strontium-90 <7.5
Gross Beta analysis 137
Beta from decay chains (naturals) 8.8
Residual assigned to "Tc 117

Gross Alpha 11.9
Alpha Energy Analysis 11.4 No discemable peaks

Sample BOGRK8, EAL01222. pCi/gm Comments

F-23
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Dave Encke
Page 3

Gamma Analysis
Strontium-90
Gross Beta analysis
Beta from decay chains (naturals)
Residual assigned to "Tc

Gross Alpha
Alpha Energy Analysis

12.1
<8.8
47.9
7.7
28.1

16.5
9.9

Sample BOGRK9, EAL01223. pCi/gm
Gamma Analysis ,I.
Strontium-90 - 2.7
Gross Beta analysis.- . 110
Beta from decay chairfs (nairals); 8.7
Residual assigned to "Tc 90.3

Gross Alpha
Alpha Energy Analysis

12.1
11.2

Small 'Th peak

Comments

No discernable peaks

The one to two gram samples for the gross alpha and beta were 10 gram splits from the original sample.
The alpha sample was a 0.5 gram split from the same source used for the gross analysis. The 'Sr
activity was based on the "Y that is in equilibrium with the Strontium.

The determination for the beta activity from the natural decay chain was made from the AEA analysis,
the alpha analysis has less interference and better sensitivity. Alpha counts were observed, but the
spectrum did not display any statistically significant alpha peaks.

If there are any questions, please call Al Davis at 373-9731, thank you.

F-24
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT H-Ianford Co.

Customer ID Number
EAL ID Number

BOGRKO 183-H Basin
EAL01216

Isotope - Activity. pCig on 1 November, 1995

K40
C060
Sb125
Csi34
Cs137
CeI44
Eu152
Eu154
Eu155
Th32dau
U235
U238
U238dau
Am241

2.7e+00 +/- 7.9e-1
< 1.9e-01
< 2.3"1
< 1.4e+01
< 1.1e-01
< 4.5e-01
< 5.7e-01
< 3.4e-01
<
<

<
<C
<
<C

2.9-1
3.6e-01
1.0e-01
1.2e+01
1.6e-l
3.7e-01

Al at arQpoctSat 2 anKdrdd*ions

For sos an ur l samps. to SeOwiNg appin:
anahlys iFu2m IsbsS on t activy of P234m

TIanWysis of Np237 Is bAd M tha avity of Pa233

U23dau istasCdVayofPb214nd 8214. short ived daughtr producs
roducb of U23& Equihium btw.n 4 rMtW ddaugh rproducat Wobaby

donsnatxst ndist ' d matrajb.

Th32dau instheiSvydeAC22. Pb212. and T1208. shoittivad daughtr peodUt
prdmck f Th23 EqutiWm bewa. part sod daugttr pcod4 may
not dit inadisrbedftalks.

OaRsaMpMs, not ftha g Off tra$.nayh avtwppiCsbNerms$nb
forte Th. U, lasoracs mnd daugt.r prodtcfl. The reswjt fla ta n be
balanced sgainst h r alp -yss.

RR tnans no rsuAt or nasis not raQUJStSd.

S11-22-95
Albert i. Davis Date
Radiological Manager

F-26
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

BOGRKO
EAL01216
Concrete Sample

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

2.26E+01 Calculated Beta Total Activity (pCi/g)
1.64E+00 Calculated Alpha Total Activity (pCi/g)

2.42
9.83
2.80

E+01 Calculated total activity pCi/g
E+00 Calculated total activity error
E+01 Calculated total activity MDA

Screen sample based on ( x) 99-To or ( ) So-Sr for beta activity.
<7.4 SO-Sr pCi/g sample

The'screening fIr other's is based on 50 pC0g Bats and Alpha, and 2 pCiig Alpha including the 2 sigma error.

+- A passed for Sols indicates that the soil Sample contained less than 200 pCilg total radioactivity of which

less than 20 pClVV is from alpha emitting radionuclides. For conservatism, a failed screen may also have one
or more of the following characteristics: The sum of the total gamm activity detected in the soil is above
Epa/; Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to avproximately S p0/g Srer 100 pC0g T-699); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approxdmataly lOpC/g Am-241). Naturally occuring
radionuclides common-to Hanford soil, tritium, and Carbon-1 4 are not included in the screening measurement.

Radiological Analyst
//--/ -PS

Date Albert 1. Davis
Radiological Manager

F-27
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025807

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number
EAL ID Number

BOGRK3 183-H Basin
EAL01217

Isotope Activity, pCilg on 1 November, 1995

K40 1.3e+01 +1- 1.6e+00
C060 < 2.2e-01
Sb125 < 2.5e-01
Csl34 < 1.3e-01
Cs137 1.8e-01 +/- 6.3e-02
Ce144 < 5.9e-01
Eu152 < 6.3e-01
Eu154 < 4.0e-01
Eu155 < 3.4e-01
Th32dau 5.9e-01 +/- 1.9e-01
U235 3.5e-01 +/- 9.6e-02
U238 < 1.4e+01
U238dau 3.6e-01 +/- 1.4e-01
Am241 . < 4.5e-01

AM ers reportd at 2 sndrd de idwns

For sois and tural -p". the f-HOWin aPPIks:
Thenly isdU238 Is bond wOt.e cvitydfP&234m

The adys iof Np237Is baud o th acivIty of Pa233

U238dau isthe acftiiy of Pb214 ad B214, sh~et fed dhughtlr pmoduIs
pro du n.EtQU238.Equilibrurn ba parntanddaugtor productspobabty
does n te dimnubedna

Th32dauistaocvty cifAc22.Pb212.andiTl2W.~sheetlKeddaughtWrmodtds
ro&ft fTh232. Eqebuni beben, parwt and dughtv rodfs tmy

rot4e:dtidistUntrbewd ts.

oth w l... not cnh*On~flJ nfhtS. ny hMv* hC rabb iSt
Fto Th. U,tranuics and dWgitet oduMf. The resugs mUthn be
baancedagainst U'.gorsaipha natys.

NMR menno resut rfaly snot requested.

Radiological a'nalyst Date Abert I. Davis
Radiological Manager

F-28
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Date
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

BOGRK3
EAL01217
Concrete Sample

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

6.13E+01 Calculated Beta Total Activity (pCilg)
4.67E+00 Calculated Alpha Total Activity (pCi/g)

6.60E+01 Calculated total activity pCilg
9.04E+00 Calculated total activity error
2.12E+01 Calculated total activity MDA

Screen sample based on (x ) 99-Tc or ( ) So-Sr for beta activity.
<6.6 SO-Sr pCi/g sample

The screening for other's is based on 60 pCl/g Bets and Alpha, and 2 pCI~g Alpha including the 2 sigma error.

A passed for Soft indicates that the soil sample contained less than 200 pClg total radioactivity of which
les than 20 pCUg is from alpha emitting radionuclides. For conmervatism, a failed screen may also have one
or more of the following characteristics: The sum of the total gamine activity detected in the soil is above
spaV': Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approdimately pCgS 90 W 100 pC1 Ta-a9): or Alpha emission from the bulk soil is found above the
natura Hanford soil background (corresponding to appromately 10 pC/g Am-241). Naturally ocuiring
radionuclides common to Hanford soil, tritium, and Carbon-1 4 are not included in the screening measurement.

Radiological Analtst
//-b -9< _r__ _

Date Albert 1. Davis
Radiological Manager

F-29
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(X)
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number
EAL ID Number

BCGRK4 183-+ Basin
EAL01218

Isotope Activity, pCilg on 1 November, 1995

K40 1.3e+01 +/- 1.ee+00
Co60 < 2.2e-01
Sb125 < 2.0e-01
Cs134 < 1.2e-01
Cs137 < 1.0el
Ce144 < 5.1.-01
Eu152 < 4.9e-01
Eul54 < 3.3e-01
Eu155 < 2.9-01
Th32dau 5.7-1 +/- 1. e-1
U235 1.7.-01 +/- 7.9e42
U238 < 1.3e+01
U238dau 3.2e-01 +/- 1.3e-C1
Am241 < 4.0-C1

Defffdions
Allews ortd at2standahrdeviation

For sols and ntirat sinie. the following app ":
The analymis of U238 is busd ant activity*of Pa234M

Theantyis of Np27 is based n theacvtyfd Pa233

U238daU isthe sityiof Pt214 and S1214. shat lived daughtr poducs
produc of U238. Equillibtwm betwsim parent and daughter produC probably
doss not xs i distubd ntials.

Th32dSu is the &i*y of Ac22Z8. P1212. and Th28. short tived daughter produbc
products of Th . Equiwibium bW npar.wn ad dsugtt products my
not=<tindintdrbdmtaas.

Othw samples. not ionMaig nnr nalsis, may have inapplicabl. rtsuh
for the Th. U, lansu,.nics snd daughter products. The raufti musthent be
b&abnd againut to Wes Utpf n mtyui.

t hm no reault -r uunay not nrequind.

i /di ,gicar- n Is ,/Z" /I
ftadiolo~ ical 6nalls Date Albeit 1. Davis

Radiological Manager

F-30
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

SOILS
Customer ID: BOGRK4 Pass screen )
EAL ID: EAL01218 Fail screen (X)

Concrete Sample
Other's at 50 pCi limit
Pass screen ( )
Fail screen (X)

1.08E+02 Calculated Beta Total Activity (pCi/g)
1.94E+01 Calculated. Alpha Total Activity (pCi/g)

1.27E+02 Calculated total activity pCi/g
2.85E+01 Calculated total activity error
6.19E+01 Calculated total activity MDA

Screen sample based on ix ) 99-Tc or ( ) SO-Sr for beta activity.
<9.1 So-Sr pCilg sample

The screening for other's is based on 60 pCIug Bea and Alpha, and 2 pClIg Alpha including the 2 sigma error.

A passed for So!, indicates that the soil sample contained less than 200 pCiUg total radioactivity of which
less than 20 pcilv is from alpha enitting radionuclides. For conservatism, a failed screen may also have one
or more of the following characteristics: The sum of the total gamma acivty detected in the soll is above
SpGVg; Beta enission from the bulk sample is found above the natural Hanford soil background (corresponding
to approxmdately Bp'gg S-S Ow 100 pQVg Tel); or Alpha enission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 10 pUi/g Am-241). Naturally occuing
radionuclides common to Hanford soil, tritium, and Carbor,-14 are not iricluded in the screering measurement.

________/ I -6-t~- 12-06-95
Radiological Analyit . Date Albert 1. Davis Date

- Radiological Manager

F-31
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number.
EAL ID Number

Isotope Activity, pCi/g on

BOGRKS 183-H Basin
EAL01219

1 November, 1995

1.3e+01 +/-
" 2.1e-01
" 2.6e-Ol
" 1.2e-01

2.9e-01 +/-
" 6.le-01
< 5.le-01
< 3.le-01
< 3.6e-01
" 3.3-01

4.4e-01 +/-
< 1.4e+01

3.le-01 +/-
" 4.3e-01

1.5e+0O

8.4e-02

9.6e-02

1.4e-02

AKn rem portad at 2 sndrd dwvaios-

For sods and nur smples. th following appli.:
The analysis of U238 is based n tac ovityf Pa234nm

The nlysis of NP237 ISbased ontscdviy of PA233

U2au isth.aefJy ofPb2l4mdB 1214.shom Uvad daugr podUcts
produsn ofU23. EquSNltm bewam parnt and daugbt r prodns prbaty
d not edst in distjrbed ntmraks.

Th32dau ish eacvity of Ac228. Pb22. and TI2. shrt ived dughtr podns
pducs of Th232.Equiibrntu botnan prat and daughtse products May
natdxstindisltfbedn als.

Othrsam ples.notcnainingmarl nmate.ninSy.M vh Ppir- caNrsf
for Uh Th, U. fraswns and daughter odu . The t mt ten be

N R ean no rosult or snalysi not rquested.

11-22-95
Abert 1. Davis Date
Radiological Manager

F-32

K40
C060
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Csl34
Cs137
Ce144
EuI52
Eu154
Eu155
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U238
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

BOGRK4
EAL01219
Concrete Sample

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

1.95E+02 Calculated Beta Total Activity (pCilg)
7.75E+00 Calculated Alpha Total Activity (pCi/g)

2.03E+02 Calculated total activity pCi/g
1.40E+01 Calculated total activity error
2.10E+01 Calculated total activity MDA

Screen sample based on ( x ) 99-Te or ( ) So-Sr for bets activity.
8.80E+00 so-Sr pci/g sample

The screening for other's is based on 50 pCI/g Beta and Alpha, and 2 pCiig Alpha including the 2 sigma error.

A passed for sois indicates that the soil sample contained less than 200 pCUg total radioactivity of which

less than 20 pCIg is from alpha emitting radionuclides. For conservatism, a failed screen may also have one
or more of the following characteristics: The sum of the total gamma activit detected in the soil is above
SpC1u: Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approximately 5pC/g S90 w 100 pCi, Te-99); or Alpha enission frm the buik soil is found above the
natural Hanford soil background (corresponding to approflmately 10 pC'g Am-241). Naturally occuring
radionudides common to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement.

Date Albert 1. Davis
Radiological Manager

12-06-95
Date

F-33

(X)

( )
(X)

Radiological Analyst
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number:
EAL ID Number

BOGRKS 183-H Basin
EAL01220

Isotope Activity, pCilg on 2 November, 1995

K40
Co60
Sb125
Cs134
Cs137
Ce144
Eu152
Eu154
Eu155
Th32dau
U235
U238
U238dau
Am241

1.0e+01 +/-
< 1.3e+00
< 2.8e-01
< 1.4e-01
" 1.2e-01
< 6.2e-01
< 3.0e-01
< 3,8e-01
< 3.4e-41
" 4.4e-01
" 6.7e-01
" 1.6e+01

3.6e-01 +/-
" 4.10-01

1.3e+00

1.4e-01

AM.uors rwoatd at 2 Sthrd devibons

For soils and natural samples, tn following applies:
Theanlysis of U2l is baued opnt aciViy fPa234m

The nyis of Np237 Is baed anthe acivyof Pa233

U23dau isthe Wi* cofPb214 and B214. ,ot lived daughr productS
products oU23a Equilibrum ten. pnt and daughter product; pobaty
doesnotexdt k urbedma nrls.

Th32dau isthe acbity ofAc228. P212. andT12T . shotived daughter products
products of Th232 Eqtkbium bavet.n paen and daughter products may
notxist Indisaubad nfatrs.

Oee mpls. not contlAng nabnal ftis. ray hv *pplicable results
for the ThU. tansrnics and daughter products. The rsulV must the.n be
balanced against he grsalpha snalys.

NJR means no mesu or amItyss not roquicted.

Radiological analyst Date
11-22-95

Aibert I. Davis Date
Radiological Manager

F-34
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GROSS RADIONUCLIDE SCREENING -SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

BOGRK6
EAL01220
Concrete Sample

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

1.43E+02 Calculated Beta Total Activity (pCi/g)
3.68E+00 Calculated Alpha Total Activity (pCi/g)

1.47E+02 Calculated total activity pCi/g
2.69E+01 Calculated total activity error
5.09E+01 Calculated total activity MDA

Screen sample based on ( x) 99-Tc or 1 I 90-Sr for beta activity.
4.60E+00 So-Sr pCi/g sample

The screening for other's is based on 6o pCI/g BSt and Alpha, and 2 pCl~g Alpha including the 2 sigma error.

A passed for So"a indicates that the soil sample contained less than 200 pCl 0 total radioactivity of which
less than 20 pCUlg is from alpha amittIng radionuclides. For conservatism, a failed screen may also have one
or more of the following characteristics: The sum of the total gamma activity detected in the soil is above
5pC11g; Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approximately 5pCVi0 SrWS w 100 pCi& T-ES); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 10 pnVg Am-241). Naturally occuring
radionuclides common to Hanford soel, tritium, and Carbon-14 are not included in the screening measurement.

Radiological Analyst Date Albert I. Davis
Radiological Manager

F-35

(X)
C )

( )
CX)

12-06-95
Date
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number BOGRK7 183-H Basin
EAL ID Number EAL01221

Isotope Activity, pCUg on 2 November, 1995

K40 1.1e+01 +/- 1.4e-01
C060 < 2.1e-01
Sb125 < 2.5e-01
Cs134 * < 1.2e-01
Cs137 1.1e-01 +1- 5.0"2
Ce144 < 5.3e-1
Eu152 < 6.0e-01
Eu154 < 3.3e-01
Eu155 < 3.1e-01
Th32dau < 3.2e-01
U235 < 5.6-01
U238 < 1.3e+01
U238dau 3.5e-01 +/- 1.3e-01
Am241 < 3.6e-01

Al nors epotd at2sandrddevaios

For soils and natal sanples, thn following ppIes:

Thealyis of U235 sbs ad w te acivfy of Pa234M

The analis of Np237 a band on &hA .cvity of Pa233

U238dau is the activity of Pb214 and 81214. hort lived daughter products
product of U235. Equlbritm been part and aught product probably
does not et it dtfbed ntfl*ls.

Th32dau istheacivity ofAc228, Pb212. and 1208. short i d daughtarproduct
products of Th232. Equilhbnn b n parent and daughter products tty
nt dt in diurbed mTh ls.

Ot snmpno. not ccntenitg narl mnufrials, my have iappLico sults
for the Th. U. rasnmns and daughter products. The mu t t!n ,e
balanced *gsinsthe gr alph analysis.-

NR means no result or analysis not *qunsted.

52-o t.~ . 11-22-95
HRadiological analyst Date Albert 1. Davis Date

Radiological Manager

F-36
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

BOGRK7
EAL01221
Concrete Sample

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

1.37E+02 Calculated Beta Total Activity (pCi/g)
1.19E+01 Calculated Alpha Total Activity (pCi/g)

1.48
2.74
5.30

E+02 Calculated total activity pCi/g
E+01 Calculated total activity error
E+01 Calculated total activity MDA

Screen sample based on (x) 99-Tc or ( I SO-Sr for beta activity.
<7.5 SO-Sr pCitg sample

The screaning for other's is based on 60 pCUg BstW and Alpha, and 2 pCL/9 Alpha including the 2 sigma error.

A passed for Sois indicates that the soil sample contained less than 200 pCug total radioactivity of which
less than 20 pC/g is from alpha emitting radionuclides. For conservatism, a failed screen may also have one
or more of the following characteristics: The sum of the total gamma activity detected in the soil is above
5pCig; Bet emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approxdmately SpC/g Sr-90 or 100 pC1/u To-,"); or Alpha enusilon from the bulk soil is found above the
natural Hanford soil background (corresponding to approeirnately 10 pCI/g Am-24lU. Naturally occuring
radionuclides common to Hanford soil, tritium, and Carbon- 14 are not included in the screening measurement.

Radiological Analyst Date Albert I.. Davis
Radiological Manager

F-37

Customer ID:
EAL ID:

(X)
(X)

( )
(Xl
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Date
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number BOGRK8 183-H Basin
EAL ID Number EAL01222

Isotope Activity, pCilg on 2 November, 1995

K40 1.2e+01 - 1.4e+00
C060 < 1.8e-01
Sb125 < 2.5-01
Csi34 < 1.2e-01
Cs137 < 1.1e-01,
CeI44 < 5.1e-01
Eu152 < 5.4e-01
Eu14 < 3.7e-01
Eu155 < 3.3-C1
Th32dau 3.9e-01 +/- 1.5e-01
U235 1.8e-01 - 8.4e-02
U238 < 1.2e+01
U238dau 4.2e-01 +/- 1.3e-01
Am241 < 3.6e-01

All cuisepot9d at 2 Sfltd

For soils and natural saplnS, the following applies:
The atasyss of U23is baud wn te ctvity cof Pa234m

The walys sof Np237 is based on teavy of Pa233

U238dau isteaclivtyoiPb214and i214. shotlivad daughterproducts
products of U238. Eqwilbium bet~ar pent and daughter products probably
does rtxast dain dilstbed atrals.

Th32dau is the activity of At228, Pb212. and TW2. shbt Wed daughter products
productSofTh232.Equwllibr-iubtWepanw anddaughtarproductsny
ixtexhStindakstedMabanals,

Other samples. rot enAitig naual na . may mv. irW -i bI.esuft
forthe Th, U. urnsMani= and daughter produce. The inults must ftn be
balanced aganstthegrossaphaawaslyss.

WR m..n no result or anay not requested.

A --- ,~-'$11-22-95
dotianiy Date Albert 1. Davis Date

Radiological Manager

F-3 8
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

BOGRK8
EAL01222
Concrete Sample

SOILS
Pass screen
Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

4.79E+01 Calculated Beta Total Activity (pCi/g)
1.65E+01 Calculated Alpha Total Activity (pCi/g)

6.44E+01
1.19E+01
2.96E+01

Calculated total activity pCilg
Calculated total activity error
Calculated total activity MDA

Screen sample based on ( x ) 99-To or ( ) SO-Sr for beta activity.

<8.8 90-Sr pci/g sample

The screening for other's is based on 60 pCI/g Beta and Alpha, and 2 pClUg Alpha including the 2 sigma error.

A passed for Soils indicates that the soil sample contained less than 200 pClig total radioactivity of which
less than 20 pCIg is from alpha emitting radionuclides. For conservatism, a failed screen may aso have one
or more of the following characteristics: The sum of the total gamma activity detected in the soil is above
6pC1g; Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approxirnately EpC/g S^9o.r 160 pCi/g T49); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 10 pCI/, Am-241). Naturally occuring
radionuclides common to Hanford soil, tritium, and Carbon-1 4 are not included in the screening measurement.

Radiological Analyst V Date Albert 1. Davis
Radiological Manager

F-39

(X)

I )
(X)

12-06-95
Date
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number BOGRK9 183-H Basin
EAL ID Number EAL01223

Isotope Activity, pCilg on 2 November, 1995

K40 1.1e+01 +/- 1.4e+00
C060 < 2.2e-01
Sb126 < 2.3e-01
Cs134 < 1.1e-01
Cs137' < 1.1i-
Co144 < 5.9e-01
Eu152 < 6.0e-01
Eu1S4 < 3.4-Il
Eul55 < 3.0e-01
Th32dau 3.2e-01 +/- 1.4e-01
U235 23e-01 +I- 8.5e-02.
U238 < 1.1e+01
U238dau 3.8e-01 +/- 1.3e-01
Am241 < 4.0-a1

Defnien:

ANenaas cpoled at 2 stand deva.ons

For soils and natnral samples, the fogowing applies:
The analysmof U238 sbad on V ctyof Pa234m

Thean oysis of Np237 Isbased on teacbwycdP233

U2Sdau ist. activAy of Pb214 and W214, sht lived daughbt produe
prcducb of 1238. EqUillibim between paremtand dughter products probably
does not exdstin dinubed matials.

Th32dau s se cdi' dM228, Pb21Z and TIM8. shoWtlived dughtr products
podua dm232. Eqtbium between parent and daughter products my
naa exst in distfbd ntesrias.

Other SaMpls.ntcoining a) nfralhrals. My have appile .su

fo. the Th, U. tansursnics and daughter products. The resuib rnus then be
banedagainas.othels alpha anatym.

4R mean no resut or analySi not requted.

1 /. A/... *' ! z&- / - 11-22-95
Radiological analyst Date Albert 1. Davis Date

Radiological Manager

F-40
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID:
EAL ID:

BOGRK9
EAL01223
Concrete Sample

SOILS
Pass screen -

Fail screen

Other's at 50 pCi limit
Pass screen
Fail screen

1.10E+02 Calculated Beta Total Activity (pCi/g)
1.21E+01 Calculated Alpha Total Activity (pCi/g)

1.22E4O2i;C t&.at'd totalactivity pCi/g
3.88E+01 Calculated total acti~ity error
8.72E+01 Calculated tal ctivity, 1DA

Screeri'simple basedsen (zac V9-Tc or ( ) SO-Sr for beta activity.
<13 SO-Sr pCi/g sample

The screening for other's is based on 60 pCg Beta and Alpha, and 2 pClIg Alpha including the 2 sigma error.

A passed for Sole indicates that the soil sample contained less than 200 pa/g total radioactivity of which
less than 20 pCIg is from alpha emining radionuclides. For conservatism, a failed screen may also have one
or more of the following characteristics: The sum of the total gamm. activity detected in the soil is above
Spa/a; Beta emission from the bulk sample is found above the natural Hanford *oil background (corresponding
-to approximaty SpW/ S90 "O 100 pCI/g T-9S); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approdmately 10 pCVg Am-241). Naturally occuring
radionuclides common to Hanford soil, titium, and Carbon-14 are not included in the screening measurement.

Radiological Analysf
// -64-7
Date Albert I. Davis

Radiological Manager

F-41

(X)
(C)

( )
CX)

12-06-95
Date
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Control #: 96-0012
Sample Disposition Record Revision#: 0

Date Initiated: 11/02/95

Section 1 - BACKGROUND
SAF #: B95-106
OU: N/A
Project ID: 183-H Basin D&D p
TaskiD: 2
Sampling Event: SURFACE REMOVAL CHARACTERIZATION
Laboratory: Quanterra
Project Coordinator: JA Lerch . -

TaskManager DBEncke -

Section 2 -SAMPLE INFORMATION
Number of Samples: 4.
ID Numbers: BOGNX7, BOGNYO, BoGNY2, BOGNY4
Matrix: Other-Ground Concrete
Collection Date: Approximately 10/06/95

Section 3 - ISSUE
Class: Lab Direction
NCR Number: N/A
Type: Revision of Direction
Description: Project needs dictate the addition of TCLP metals analysis for Cr and Pb.

FNfA

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION
Type: REWORK
Description: Sample numbers BOGNX7, BOGNYC, BOGNY2, and BOGNY4 will be analyzed for TCLP

Metals (Cr and Pb).

t&jIr~§~ .n F K I I -

JA Lerch I Y ; L
Project Coordinator (Print/Sign) Date

DBEncke )4-
Task Manager (Print/Sign) Date

N/A
QA (Print/Sign) Date

Section 5 - INSPECTION (Issue Class: Nonconformance Only)
Inspection Number: N/A
Inspection Results: N/A

N/A
Inspector (Print/Sign) Date

G-3
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Golder Associates Inc.
4104-148th Avenue NE
Redmond. WA 98052
Telephone (2061883-0777
Fox (206) 882-5498

GodeX'Asodte

December 22, 1995 WI

CH2M Hill \
1022 Lee Blvd.
Richland, Washingtoii 99352

ATTENTION: i elar- -nc

RE: TRANSMITTAL OF DA TkAL4ATIO PACKAGE,
CONTRACT NO. MSH-SWV-315905

Dear Ms. Duncan:

This letter is to transmit the following data validation package:

Our ref: 943-1610.111.0400
94-1610/0/422

183 H-Basin D&D
Surface Removal

Data Package

W0747-QES

Please call if you have any questions.

Sincerely,

GOLDE IAT .

Thomas M. Stapp
Task Manager

- Douglas Mather
Project Manager

Enclosures

G-5

Analyses

Inorganics, TCLP Metals, Radiochemistry,
General Chemistry
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization December 15, 1995
Project QA Record

FR: Heidi Gregerson, Golder Associates Inc.

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0747-QES (943-1610.111 7471NO.HB)

This memo presents the results of data validation on data package W0747-QES prepared by
Quanterra Environmental Services. Sample information is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOGNX2 INORGANICS DRUM SOLIDS
BOGNX3 DRUM SOLIDS
BOGNX4 SEE ATTACHMENT 4 DRUM SOLIDS
B0GNX5 DRUM SOLIDS
BOGNX6 DRUM SOLIDS
BOGNX7 DRUM SOLIDS
BOGNX8 DRUM SOLIDS
BOGNYO DRUM SOLIDS
BOGNYI DRUM SOLIDS
BOGNY2 DRUM SOLIDS

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed
below.

Detection Limits. Detection limit goals were met-for all sample results.

G-7
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Data Package ID: W0747-0ES Anaiysis: INORGANICS

Completeness. The data package was complete for all requested analyses. A total often
samples were validated in this data package with a total of 220 determinations reported, 213
of which were deemed valid. This results in a completeness of 97%, which meets the 90%
objective of the work plan.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Spike Sample

The percent recovery for cadmium and vanadium was less than 30% and
associated samples were qualified. Attachments 2 and 5 provide a summary of
samples affected, data qualifications applied and supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Spike Sample

The percent recovery for antimony, cadmium, lead, thallium, and vanadium
was outside the control limit and associated samples were qualified.
Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices),by .he laboratory. ;Theasiskiated data should be
considered usable ok decihibn'riaingpurp'oses.

UJ - Indicates the constituent was -aiatyzed fbr and ttbt detected. Due to a minor quality
control deficiency identified dutin dita validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected;- Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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ATrACHMFN2.

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG:W0747-QES REVIEWER: DATE: PAGE 1 OF 1
H. Gregerson 12-14-95

COMMENTS: INORGANICS

COMPOUND/ANALYTE QUALFIER SAMPLES REASON
AFFECTED

ANTIMONY BJ BOGNX4 MS RECOVERY WAS
BOGNX8 ABOVE THE
BOGNY2 CONTROL LIMIT

CADMIUM K;' Jsyum ; BOGNX2 Ms RECOVERY WAS
. ... .BGNX3: .LESS THAN 30%

BOGNX5
?tJ OGNX6

. /z-e, 7...- -BdNX7
BOGNXS
BOGNYO
BOGNY2
BOGNX4
BOGNYI

LEAD ALL SAMPLES MS RECOVERY WAS
BELOW THE
CONTROL LIMIT

THALIUM UJ ALL SAMPLES MS RECOVERY WAS
BELOW THE
CONTROL LIMIT

VANADIUM BOGNX4 MS RECOVERY WAS
BOGNX6 LESS THAN 30%
BOGNXS
BOGNY1
BOGNY2
BOGNX2
BOGNX3
BOGNX5
BOGNX7
BOGNYO

D03

ee/6< /eo
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data sumary, Data Package: W0747-QES

Sanp# BOGNX2 8OGNX3 800NX4 80GHX5 OGNX6 80GNX7
Date 9-29-95 9-29-95 9-29-95 9-29-95 9-29-95 9-29-95

Location
Depth --- --- -- --- --- ---
Type DRUM SOLID DRUM SOLID DRUM SOLID DRUM SOLID DRUM SOLID DRUM SOLID
Coments

Parameter Units Result 0 Result Q Result 0 Result a Result 0 Result 0

ALUMINUM MG/KG 1480.000 1680.000 15500.000 6540.000 10900.000 7480.000
ANTIMONY MG/KG 69.000 U 69.000 U 16.700 BJ 69.000 U .69.000 U 69.000 U
ARSENIC MG/KG 40.400 33.600 78.000 32.300 40.900 39.200
BARIUM MG/KG 24.600 60.800 150.000 67.600 . 111.000 79.800

BERYLLIUM MG/KG 0.580 B 0.540 B 0.970 8 1.600 1.000 1.100
CADMIUM MG/KG 17.600 BJ 12.600 Si 1.200 UR 9.100 Bi 8.500 1J 11.200 BJ
CALCIUM MG/KG 12900.000 13100.000 124000.000 43100.000 64900.000 45500.000

CHROMIUM MG/KG 1490.000 1220.000 70.200 734.000 564.000 770.000
COBALT MG/KG 38.700 B 35.000 B 17.100 B 25.500 8 24.200 8 26.600 a
COPPER MG/KG 818.000 687.000 158.000 817.000 , 504.000 622.000

IRON MG/KG 823000.000 674000.000 28300.000 535000.000 360000.000 457000.000
LEAD MG/KG 1.400 1 0.670 J 21.400 J 4.400 J 7.000 J 5.900 J

MAGNESIUM MG/KG 1150.000 1680.000 8170.000 3560.000 5060.000 4320.000
MANGANESE MG/KG 8910.000 7410.000 472.000 5460.000 3920.000 5030.000

NICKEL MG/KG 695.000 652.000 35.800 361.000 251.000 313.000
POTASSIUM MG/KG 368.000 B 366.000 B 3230.000 1260.000 1700.000 6680.000

SELENIUM MG/KG 0.260 U 0.260 U 0.300 B :0.260 U 0.760 0.430 8
SILVER MG/KG 15.000 U 15.000 U 3.200 8 15.000 U 15.000 U 15.000 U
SODIUM MG/KG 486.000 1820.000 10100.000 3800.000 7470.000 4800.000

THALLIUM MG/KG 0.410 UJ 0.410 UJ 0.410 UJ 0.410 .. Uj 0.410 U1 0.410 UJ
VANADIUM MG/KG 10.800 UR 10.800 UR 59.800 J 10.800t'.UR 28.600 Bi 10.800 UR

ZINC MG/KG 71.100 66.200 328.000 127.000 184.000 171.000

The decimal places shown do not reflect the precision reported by the laboratory V a.f Al W4t/
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Validated Data Summary, Data Package: U0747-QES

Satp# BOGNK8 BOGRYO BOGNYI ROGNY2
Date 9-29-95 9-29-95 9-29-95 9-29-95

Location
Depth --- --- - ---
Type DRUM SOLID DRUM SOLID DRUM SOLID DRUM SOLID

Comments

Parameter Units Result 0 Result Q Result 0 Result 0

ALUMINUM MG/KG 16?00.000 5150.000 12200.000 10300.000
ANTIMONY MG/KG 37.400 BJ 69.000 U 13.800 U 48.900 BJ

ARSENIC MG/KG 34.200 33.700 6.100 58.000
BARIUM MG/KG 190.000 62.200 129.000 256.000

BERYLLIUM HG/KG 1.200 8 0.570 A 1.900 0.740
CADMIUM HG/KG 3.400 BJ 8.200 8J 1.200 UR 1.700 BJ
CALCIUM MG/KG 118000.000 27900.000 74800.000 91600.000

CHROMIUM MG/KG 305.000 839.000 74.700 160.000
COBALT MG/KG 18.500 B 35.700 B 10.200 B 15.200 B
COPPER MG/KG 301.000 518.000 262.000 229.000

IRON HG/KG 249000.000 473000.000 57100.000 99600.000
LEAD MG/KG 6.500 1 14.400 J 7.400 J 149.000 J

MAGNESIUM MG/KG 6950.000 4650.000 7280.000 6230.000
MANGANESE MG/KG 2530.000 5240.000 691.000 1240.000

NICKEL MG/KG 159.000 380.000 44.300 92.600
POTASSIUM MG/KG 2560.000 792.000 2190.000 1270.000

SELENIUM MG/KG 1.100 3.100 1.000 1.800
SILVER MG/KG 3.000 U 15.000 U 6.300 B 3.000 U
SODIUM MG/KG 6520.000 1050.000 5790.000 5920.000

THALLIUM MG/KG 0.410 uj 0.410 UJ 0.410 UJ 0.410 UJ
VANADIUM MG/KG 35.900 1 10.800 UR 58.800 J 40.700 J

ZINC MG/KG 183.000 128.000 89.300 230.000

The decimal places shown do not reflect the precision reported by the laboratory

Ue%/d6/i
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

Contract: 550.105 
| BOGNX2

SAS No.: .ab SDG No.: W0747
Lab Sample ID: 9487-001
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony~
Arsenic_~
Barium
Beryllilm
Cadmium
Calcium~
Chromium-
Cobalt ~_
Copper=~~
Iron_~~~
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium_
Silver _
Sodium
Thallium
Vanadium_
Zinc

Concentration C

1480
69.0 U
40.4
24.6
0.58 E
17.6 H'

12900
1490 7
38.7 B
818

823000
1.4 Z
1150
8910 ~

695
368 E
0.26 U
15.0 U
486 /
0.41 J
10 .8 }
71.1
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Texture:
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Comments:
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:-
Matrix (soil/water): SOIL
Level (low/med): LOW ~
s Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNX3
Contract: 550.105
SAS No.: SDG No.: W0747

fLab Sample ID: 9487-002
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Alum
Antimony
Arsenic
Barium -

Beryllium
Cadmium
Calcium~~
Chrominiu
Cobalt
Copper
Iron
Lead-
Magnesium
Manganese
Nickel-
Potassium
Selenium_
Silver
Sodium~
ThalliUmr
Vanadium-
Zinc-

Concentration

1680
69.0
33.6
60.8
0.54
12.6

13100
1220
35.0
687

674000
0.67
1680
7410
652
366

0.26
15.0
1820
0.41
10.8
66.2
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO ease No.:_
Matrix (soil/wier) : SOIL_
Level (low/med): LOW_
% Solids: 100.0

1 EPA SAMPLE NO.
IALYSES DATA SHEET

SBGNX4Contract: 550.105 ______
SAS No.: SDG No.: W0747

Lab Sample ID: 9487-003
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony
Arsenic
Barium
Beryl~lium-
Cadmium
Calcium~~~
Chromium
Cobalt -
Copper
Iron
Lead-
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver ~
Sodium
Thallium
Vanadium~
Zinc-

Concentration

15500
16.7
78.0

150
0.97

1.2
124000

70.2
17.1

158!
28300

21.4
8170
472

35.8
3230
0.30
3.2

10100
0.41
59.8
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.: -
Matrix (soil/water) : SOIL_
Level (low/med): LOW
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNXS
Contract: 550.105 B_____
SAS No.: SDG No.: W0747

L5b Sample ID: 9487-004
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aruminum
Antimony~
Arsenic
Barium
Beryllium
Cadmium-
Calcium
Chromium
Cobalt
Copper
Iron
Lead-
Magnesium
Manganese
Nickel
Potass-um
Selenium_
Silver ~
Sodium-
Thallium_
Vanadium~
Zinc-~~_

Concentration

6540
69.0

.32.3

67.6
1.6
9.1

43100
734

25.5
817

535000
4.4

3560
5460
361

1260
0.26
15.0
3800
0.41
10.8
127
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:-
Matrix (soil/water): SOIL
Level (low/med): LOW ~
% Solids: 100.0

EPA SAMPLE NO.

BOGNX6
Contract: 550.105 1 BOGNX6
SAS No.: SDG No.: W0747

Lab Sample ID: 9487-005
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

KIU-minum
Antimony-
Arsenic
Barium
Beryllium
Cadmium
Calcium7
Chromium-
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium~
Thalliimr
Vanadiumn
Zinc

Concentration

10900
69.0
40.9
111.
1.0
8.5

64900
564

24.2
504!

360000
7.0'

5060
3920
251

1700
0.76
15.0
7470
0.41
28.6
184
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNX7.
Contract: 550.105 BOGNX7
SAS No.: SDG No.: W0747 ----

Lab Sample ID: 9487-006
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte lConcentration

Alum-inum
Antimony-
Arsenic
Barium
Beryllium
Cadmium
Calcium-
Chromium-
Cobalt -

Copper ~~
Iron
Lead-
Magnesium
Manganese
Nickel
Potassfium
Selenium_
Silver
Sodium
ThalliUm
Vanadium
Zinc-

7480
69.0
39.2
79.8

1.1
11.2

45500
770

26.6
622

457000
5.9

4320
5030

313
6680
0.43
15.0
4800
0.41
10.8

171

Q

N

-N__
E

N - 1

E__

N__

N__
N__

M

7-
P~
P~
P_
P~
P
P_
P1

P_P_P
P_

P_
P
P
P
P_
P
P
P
P~

t ic

u-

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

015 -p04A049

t'. s5 &4C

G-26



BMH-00922
Rev. 0

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_ _ _
Lab Code: ITMO Case No.:_
Matrix (soil/water): SOIL_
Level (low/med): LOW _
* Solids: 100.0

1 EPA SAMPLE NO.
FALYSES DATA SHEET

Contract: 550.105 
BOGNX8

SAS No.: SDG No.: W0747
Lab Sample ID: 9487-007
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90- 5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Color Before:
Color After:

Analyte Concentration

Alu-minum 16100
Antimony 37.4
Arsenic 34.2
Barium 190
Beryllium- 1.2
Cadmium 3.4
Calcium~ 118000
Chromium 305
Cobalt 18.5
Copper__ 301
Iron 249000
Lead 6.5
Magnesium 6950
Manganese 2530
Nickel 159
Potasslfm 2560
Selenium_ 1.1
Silver 3.0
Sodium- 6520
Thallium- 0.41:
Vanadium~ 35.9
Zinc- 183

Clarity Before:
Clarity After:

Q

N

E

N

E

_E

__N

E

N

N
N

IQ

6Th

ivt

-J

FORM I - IN
SW- 846

0 1 f 5 0 -
fisJl U

Comments:

Texture:
Artifacts:
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U.S. EPA - CLP

. INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.: -
Matrix (soil/water): SOIL_
Level (low/med): LOW -
% Solids: 100-5

I. EPA SAMPLE NO.
ALYSES DATA SHEET

B OGNYC
Contract: 550.105 BOGNYO
SAS No.: SDG No.: W0747

LMb Sample ID: 9487-008
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

A7umlnum
Antimony~
Arsenic -

Barium
Berylliuff
Cadmium
Calcium7~
Chromiuri
Cobalt ~_
Copper___
iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium_
Silver _
Sodium
Thallium
Vanadium-
Zinc-

Concentration

5150
69.0
33.7
62.2
0.57
8.2,

27900
839

35.7
518

473000
14.4
4650
5240

380
792
3.1

15.0
1050
0.41
10.8
128

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW- 846

ib Z

Q

N

-N-

E_

E

N
N__

N__

M

~P
P~

PP-
P
P_
P_
P
P
P
P
P
P
P-

P
P_

P _
P_
P_

P _f,
P_

G-28



BIH-00922
Rev. 0

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: ITMO _ Case No.:_
Matrix (soil/water): SOIL_
Level (low/med): LOW_~
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNYl
Contract: 550.105 | OGNYI
SAS No.: SDG No.: W0747

Lab Sample ID: 9487-009
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum-
Antimony~
Arsenic~_
Barium
Beryllium
Cadmium
Calcium~~
Chromium~
Cobalt
Copper___
Iron
Lead-
Magnesium
Manganese
Nickel-
Potassium
Selenium_
Silver ~_
Sodium~~~
ThalliUm~
Vanadium~
Zinc 7_

Concentration

12200
13.8
6.1
129
1.9
1.2

74800
74.7
10.2
262

57100
7.4

7280
691

44.3
2190

1.0
6.3

5790
0.41
58.8
89.3

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

to01/e52-

G-29

Q

N

E

N -

E

N -

E__

~N

N__
N

M

P
P
P
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P
P-
P
P-
P
P
P
P
P
P
P~
P
-P~
P
P-

P-
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRAMO_
Lab Code: ITMO Case No.;
Matrix (soil/water): SOIL_
Level (low/med) : LOW _
% Solids: 100.0

1 EPA SAMPLE NO.
[ALYSES DATA SHEET

BOGNY2
Contract: 550.105 B_____
SAS No.: ~3DG No.: W0747

Lab Sample ID: 9487-010
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
,7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum-
Antimony~
Arsenic
Barium
Beryllflm
Cadmium
Calcium~
chromiurm
Cobalt_
Copper_
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium_
Silver_
Sodium
Thallium_
Vanadium-
Zinc-

Concentration

10300
48.9
58.0
256

0.74
1.7

91600
160

15.2
229

99600
149

6230
1240
92.6
1270

1.8
3.0

5920
0.41
40.7
230

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

019
r#%tO57

iciicd) C
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,ggantera

Quanrrna 1ncorporated
13715 Rider Trail North
Eath Cin. Nlissoun 63045

314 298-8566 Telephone
314 298.8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

November 14, 1995

Attention: Joan Kessner

0

.6z

Project number 550.105
Date Received by Lab October 2, 1995
Number of Samples Ten (10)
Sample Type : Solid
SDG Number : W0747
Data Deliverable Summary

I. Introduction

On October 2, 1995, ten (10) water samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID
9487-001
9487-002
9487-003
9487-004
9487-005
9487-006
9487-007
9487-008
9487-009
9487-010

BHU ID
BOGNX2
BOGNX3
BOGNX4
BOGNX5
BOGNX6
BOGNX7
BOGNX8
BOGNYO
BOGNYI
B0GNY2

Richland ID
51001001
51001002
51001003
51001004
51001005
51001006
51001007
51001008
51001009
51001010

Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Date of Receipt
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95

021
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(jj"anterra
EnTonraermta

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 2

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thallium by Trace. Formate, Bromide, Chloride, Fluoride, Nitrate,
Phosphate, and Sulfate by EPA method 300.0. Sulfide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

lf. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

022
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Ojuanterra
Em rmeotal

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 3

V. Comments

Percent solids was not determined for the samples in SDG W0747. Due to software
configuration, the CLP forms list solid sample result units as " dry weight" and % solids as "
100 ". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

All the samples in SDG W0747 required dilution due to interelement interferences. The
instrument software flagged the undiluted run with an error code indicating that an interferant,
in this case Calcium for 9487-003 and 9487-007 and Iron for samples in the SDG except
sample 9487-003, was interfering with the analysis of most of the elements requested. The
samples were diluted and reanalyzed without interference errors.

The following list of elements had Matrix Spike and Matrix Spike Duplicate recoveries outside
the 80% to 120% range.

MS

Antimony
Cadmium
Lead
Silver
Thallium
Vanadium

140.0
0
70.4
0
71.6
0

MSD

183.3
16.9
72.4
0
71.5
25.3

The Relative Percent Difference for the serial dilution for Arsenic (21.1), Calcium (13.4),
Copper (10.6) and Nickel was greater than 10 therefore all associated data was flagged with an

E".

023
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Q#1uanterra
EAnhnenl

Services

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 4

The Matrix Spike recovery for the Cyanide analysis on sample 9487-001 was outside of the
suggested limits of 75-125%.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it's duplicate on the Cyanide analysis.

The Matrix Spike recovery for the Formate analysis on sample 9487-001 was outside of the
suggested limits of 75-125.%.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it's duplicate on the Phosphate and Bromide
analyses.

The Matrix Spike recovery for the Nitrate, Nitrite and Phosphate analyses on sample 9487-001
were outside of the suggested limits of 75-125% due to the spike concentration exceeding the
sample concentration by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on the calibration curve. The correct retention times were then entered correctly and
the data for the calibration curve was regenerated.

Sample 9487-001, it's duplicate and 9487-010 were manually integrated for Fluoride to level
the baseline.

Samples, 9487-001, -001DUP, -002, -003, -005, -006, -007, -009, and -010 were diluted for
Bromide to reduce the interfering Nitrate peak on the ion chromatogram, resulting in a higher
detection limit.

024
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Quanterra
F&nifonmenraI

Serrices

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 5

Due to the sample matrix, an extra 20 ml of CaC 2 above the suggested amount of 20 ml per
the protocol was used to determine the pH using the EPA method 9045 on sample 9487-006.
See NCM # SL-94-2090.

I certify that this data package is in compli iihe 1h the SOW both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

w p ved:

Wade H. Price
Project Manager
c :\prceS\Ibbydnvehanw0747.nar

025
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CHAIN OF CUSTODYISAMPLE ANALYSIS REQUESTBechtel Hanford, 
Inc.

Collectot P. 30tW 5.I .a4g.eLAgM LO -n.... ps , p .. trot,-' Company 
Contool D0. Enok,.

.Tolophon.
373-3461

Paga of.L _u

Data Tumnagound
X Priority

Normig

Project Daeignation Sampling Location SAP No.
Conorate Removal Charaoaftedatlan 183- olat, Evlapoptiot, Bsin Pe..eat LOS-108

lea Chest Ro Faid Logbook No. Method of Shipment
- i/ 33-/ Hand Dast - ov.:nernt Vehticle

Shippad To Ofialt. Property No. BI of LadinglAir GIN No.
Ou. intt. n

Poosible Spple Hozordeflomarks Pi...rvadon Cool Cool Coot Coot Non. Non.

Typo of Contelnen A a A- a ± G a P
No. of Containrthal

Spaclial Handling andlor Storage
Cool Sampl., to 4 Degrees Celolus Vum. 40 mit. 60 mi. 60 ptl 60 il. I Uter 20 011.

SAMPLE ANALYSIS ,id. Antons
f10 0' Super. st.Item See Item Activity

___ 16______ 6)__ b__ _trios Below anid. Sullid. 2 Below Sea
Sampl. No. Matdrx Dai. Samled Time Sampled . ..

BOICrNYL7 0) A _ _ _ _ n t
6o-m y 3 02 P5 x_ x x x

80 4 03 o> 01-21 -' l zK x x

* o&Nt(5 od DS on.-1a i . X X X
&o 'ftJL 05 1s -75- 4- x k A xBo Raila - 0~ >. 

_.- i __gX X ASignIPslnt Names SPECIAL INSTRUCTIONS Msbr

Ralinqushe By at a)T1 Ilem I - Anoin - ICF -- F. Cf. 804. P04, N02. N3, format. a h:1141

W- - Item 2- Gross Alpha, Gloss Dole; u-234, .235. -238; To-99; Gamma 8 pao. 'L *
w *W..

4 .t)'24 - Datmm Am*

Relinquished By Dateffim. Received By Detemime

Ralinqutihed By Dat/TIme Received By Date/ime -

Reeolved By TDatim

Disposal Method OlDposed By Dtamime

N

4-'5T 06
,C)
t')
tIl)



CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

Coltetor £. Ja.n-r ICompany Contact
IN. m l4,Ilvn . _:. t.i ASsr, TSI .1hf, I Dve Encka

ITelephone

Date Turnaround

Ia Noima272.d41
Prolot Dsgnation Sampling tooUtIon SAP No.

Conorete Removal Chraotser..flon 183-H Solar Evaporation Bain Project 86-108
to. Chest No. Field .ogbook No. Method of SNpment

_ _ I hu. -itL g/ .2 - Hand Delver -Goverment V.Note
Shipped To Oelle Property No. ilt of Lading/AV Bil No.

quant- --
Possible Senipt. Hozad.Iomoce P,servaton Coot Cool Cool Cool No" None

Type Tl Container N g A G a AG a P
No. ol Contnoi.) 1

Specil Handling andler Storage
Cool$envieto4roCskj. Volume 40 r. 60 m1. Go ml. 60 al. I Uter 20 ml.

.f.. ICP
SAMPLE ANALYSIS Metnls

Super- See Item Se Item Activity
trae s Balw C arida ISulfide 2 Below soon

Sample No. Matdx nate S'amped Timee Smpted . . . .,I

D-2+ J - _ X x .
~± z '11214, Sc I' ____

Bo&-.J o 0 D'5 Pot-2,1% 1516 _ K X X - -

9o6-,VYI ( 1 V.> -21'i-r 15 > I X K x x

91>-J. 7101 DS o-21-iY ___ _- )I _ . )( . )x

I_ II od ool IO|
- Signihlnt Names - SPECIAL INSTRUCTIONS Mtt

R -- ItemI - AnBY ne ICF .. . a. S04. P04 #N02, N03. formal. and PH a lsolReunquished ByDatomfme/ IfDt a
ot .~ 5aJr-~l n - frem 2-..os Alpha, G,,,. B~ea u-234.4-36,4-38: To-991 Banns Spe., K sSudpDofim eclw.z W '*

Z2-p A :"M
eInquahad By Dateofsms Received By Dleflr nr

Retinquished By Daleflime Received By Dateflim,

Rec.lved By Title

Disposal Method Dlposed By , Datmlmo

0%

Bechtel Hanford, Inc.
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BHI-00922

WHC-SD-EN-SPP-002, Rev. 2 Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: I S £-Q~iC\ Q<9 DATA PACKAGE:

VALIDATOR:k.-FrO? C> LAB: VJIMTECIA DATE:_'-IAS

CASE: SDG:

ANALYSES PERFORMED

4 ACP 0 CLPGFAA 0 CLPMO 0 CLP/Cynde 0 0

SW-46CP 0 SW-846/GFAA 0 SW-846Mg 0 SW.846 0 0
Cyanide

SAMPLES/MATRIX (2,' )1 .604A3 CCYAQ V3

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . ... . . .es No N/A

Is a case narrative present? . . . . . . . . . . . . . . . .. Yes No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . Yes No N/A

Comments:

G-43
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Rev. 0WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?
Are initial calibrations acceptable? . . . . . . . . .
Are ICP interference checks acceptable? . . . . . . . .
Were ICV and CCV checks performed on all instruments? .
Are ICV and CCV checks acceptable? . . . . . . . . . .
Comments:

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes
* . . . Yes

No

No N A
No N A
No

No N A

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No
Are ICB and CCB results acceptable? . . . . . . . . . . . . . ..Y No (QA
Were preparation blanks analyzed? . . . . . . . . . . . . . . No N/A

Are preparation blank results acceptable? . . . . . . . . . . .Yes No N/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No
Are field/trip blank results acceptable? . . . . . . . . . . . Yes No
Comments:

S. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . ... No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . ;N A

Were laboratory control samples (LCS) analyzed? . . . . . . . . A
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes N/A

Comments:

030.
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WHC4SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . .. . . . . . .... Yes No N/A
Are laboratory duplicate samples RPD values acceptable? . . . .(Yes No N/A
Were ICP serial dilution samples analyzed? . . . ....... Yes No D
Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes No (N,4)
Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No A )
Are field split RP, values acceptable? . .. .. 4 ..Yes No
Comments:

'V.

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . . . Yes
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes
Were analytical spikes performed as required? . . . . . . . . . Yes
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes
Was MSA performed as required? . . . . . . . . . . . . . . . . Yes
Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . -. Yes No
Are all results supported in the raw data? . . . . . . . . . . Yes No
Are results calculated properly? . . . . . . . . . . . . . . . Y No
Do results meet the CRDLs? . . . . . . . . . . . . . . . . . .es) No
Comments:

No N/A
No
No N/A
No. NA

NoQN/A
No N/A

No -N/A

N/A
NA.

N/A
N/A

031
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U.S. EPA - CLP

Lab Name: QUANTERRAMO

5A
SPIKE SAMPLE RECOVERY

Contract: 550.105

EPA SAMPLE NO.

BOGNX2S

Lab Code: ITMO__ Case No.: SAS No.:

Matrix (soil/water): SOIL__

SDG No.: W0747 -

Level (low/med): LOW___

% Solids for Sample: 100.0.

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

Control
Limit

Analyte %R

Aluminum
Antimony- 80-120
Arsenic- 80-120~
Barium 80-120~
Beryllim 80-120-
Cadmium 80-120
Calcium ___

Chromiuim~ _

Cobalt ~ 80-120
Copper~_
Iron
Lead 80-120
Magnesium
Manganese
Nickel .
Potassium
Selenium 80-120
Silver__ 80-120
Sodium __

Thallium 80-120
Vanadium_ 80-120
Zinc- 80-120

Spiked Sample
Result (SSR)

69.9850
209.2710
217.0530

5.3390
15.5225

1419.7225
80.3600

-7 814.1950~

36.5920

8643.3750
743.2970

151.5040
15.0000

143.1470
10.7500

117.5330

C!
Satnple

Result (SR)

69.0000
40.3700
24.5950
0.5790

17.6200

.1488.2675
38.7125

817.5950

1.3780

8907.9950
694.6250

0.2600
15.0000

0.4100
10.7500
71.0650

C1
Spike

Added (SA)

50.00
200.00
200.00

5.00
5.00

20.00
50.00
25.00

50.00

50.00
50.00

200.00
5.00

200.00
50.00
50.00

%R Q M

- ~NR
44_0 -0 N P_
84.5 P
96.2 P-

<-42.0 N P
_ NR

-342.7 _ P
83.3 _P-

-13.6 P
NR

_{70.4, N P_
NR

-529.2 P
_ 97.3 _ P_

_ NR
75.8 _ P
0.0 NP

_NR
71.6 N P

N P
p_

Comments:

FORM V (Part 1) - IN

6053

SW-846

.- ,0005-7-
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U.S. EPA - CLP
BHI-00922
Rev. 0

7
LABORATORY CONTROL SAMPLE

4ab Name: QUANTERRA MO_ Contract: 550.105

jab Code: ITMO_-

;olid LCS Source:

queous LCS Source:

Case No.: SAS No.: SDG No.: W0747

ERA

Analyte

Aluminum_
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium__
Chromiu m
Cobalt
Copper
Iron
Lead-
Magnesium
Manganese
Nickel
Potassiumi
Selenium
Silver
Sodium~
Thallium_
Vanadium
Zinc-

Aqueous (ug/L)
True Found True

6000.0
27.8
67.7

187.0
57.5

110.0
2040.0

189.0
87.0

141.0
10800.0

100.0
.0

294.0
79.6

2130.0
99.1

124.0
2527.0

267.9
84.8

197.0

Solid (mg/kg)
Found C Limits

4980.7
34.9
79.6

175.9
54.5

108.2
2055.4

149.2
81.4

131.4
8789.9

88.7
1663.3

266.8
74.9

1907.2
105.5
133.6

1473.0
268.2

72.2
184.8

3600.0
14.0
41.0

131.0
35.0
55.0

1220.0
95.0
43.0
84.0

7020.0
55.0

1200.0
206.0

40.0
1280.0

54.0
62.0

2021.6
213.6

59.0
98.0

FORM VII - IN

034
G-50

8400.0
117.0
105.0
243.0

81.0
166.0

2860.0
265.0
130.0
200.0
o5100.0
140.0

3080.0
383.-0
112.0

2770.0
149.0
186.0

3032.4
320.4
115.0
280.0

83.0

117.6
94.1
94.8
98.4

100.8
, 78..9
93.6
93.2
81.4
88.7
81.1
90.7
94.1
89.5

106.5
107.7
C 58._
100.1

85.1
93 .8

t- Sc'J~~,Gc&j$xV %

SW-846
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Project QA Record December 21, 1995

FR: Heidi Gregerson, Golder Associates Inc.''

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0747-QES (943-1610.111 747GEN.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data package
W0747-QES prepared by Quanterra Environmental Services. Sample information is provided in
the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOGNX2 GENERAL DRUM SOLIDS
BOGNX3 CHEMISTRY DRUM SOLIDS
BOGNX4 DRUM SOLIDS
BOGNX5 SEE ATTACHMENT 4 DRUM SOLIDS
BOGNX6 DRUM SOLIDS
BOGNX7 DRUM SOLIDS
B0GNXS DRUM SOLIDS
BOGNYO DRUM SOLIDS
BOGNYl DRUM SOLIDS
BOGNY2 DRUM SOLIDS

Data validation was conducted to level C in accordance with the WHC statement of work (WHC
1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the following
information as indicated below:

Attachment 1.
Attachment 2.
Attachment 3.
Attachment 4.
Attachment 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualifications
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Completeness. The data package was complete for all requested analyses. A total of ten samples
were validated in this data package with a total of 110 determinations reported, 101 of which were

oei.
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Data Package ID: W0747-OES Analysis: GENERAL CHEMISTRY

deemed valid. This results in a completeness of 92 percent, which meets the 90% objective of the
work plan.

Detection Limits. Detection limit goals were met for all the sample results.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Holding Times

* The holding time for ortho-phosphate was exceeded for all samples by greater than
twice the limit and associated samples were qualified accordingly. Attachments 2
and 5 provide a summary of data qualifications applied and supporting
documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Times

* The holding time for pH, nitrate, nitrite, and ortho-phosphate was exceeded by
greater than twice the limit. Attachments 2 and 5 provide a summary of data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, Purchase
Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 7, 1994;
Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was anglyzed forand not detectecLThe concentration
reported is thesampe-dLtection limii dotfected forWaqludts'i e; dilution and percent
solids (in the case of solid matrices) By.the laboratory. The associated data should be
considered usable for decisioli'Taldng Ipurpds

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample ddtection limit. The associated data have been qualified
as estimated but should be cdnsidered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision-making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

00s

G-59

SDG: W0747-QES REVIEWER: DATE: PAGE.OF I
Heidi Gregersen 12-15-95

COMMENTS: GENERAL CHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

pH J ALLSAMPLES HOLDING TIME
EXCEEDED BY
GREATER THAN

-h iCE THE LIMIT
HOLDING TIMENITRATE 3 ALL SAMPLES EXCEEDED BY
GREATER THAN
TWICE THE LIMIT

NITRITE I ALL SAMPLES EXEDED BY

GREATER THAN
TWICE THE LIMIT

ORTHO-PHOSPHATE J BOGNYO HOLDING TIME
EXCEEDED BY
GREATER THAN -

TWICE THE LIMIT

ORTHO-PHOSPHATE UR BOGNX2 HOLDING TIME
BGGNX3 EXCEEDED BY
BOGNX4 GREATER THAN
BGGNX5 TWICE THE LIMIT
BOGNX6
BOGNX7
BOGNXS
BOGNYI
BOGNY
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ATTACHMENT 3

QUALIFIED DATA6UM YitdAN xT I On REPORTS
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Validated Data Summary, Data Package: W0747-QES
Sample # BOGNX2 BOGNX3 BOCNX4 BOGNXS BOGNX6 BOGNX7 B0CNX8
Date 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid
Comments

parameter Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q
N03 UG/G 104 1 549 J 379 J 84 1 160 1 341 1 374 1
N02 UG/G 6.04 J 9.45 J 10.9 j 4.39 J 2.19 1 10.9 1 5.15 3

ORTI IO-P04 UG/C 4.96 UR 4.93 UR 4.95 UR 4.96 UR 4.99 UR 4.95 UR 4.98 UR
S04 UG/G 120 441 749 225 323 623 109
Cl. UGIG 11.7 8.59 48.8 21.6 8.91 33.7 4.77

F UG/G 3.34 62.3 91.5 83.7 159 283 80.9

13R UG/G 4.96 U 12.3 U 12.4 U 2.48 U 12.5 U 24.8 U 12.5 . U

pH pH 11.72 J 11.04 J 10.87 3 11.24 j 11.25 J 9.74 3 12.12 1
SULFIDE UG/G 16.1 10.1 U 10.9 U 41.3 26 75.9 88.9

FORMATE UG/G 11.8 17.2 9.98 U 4.98 U - 12 21.6 4.96 U
CN UG/G 0.5 U 1.82 0.5 U 0.69 0.49 U 1.68 1.03

Ijle decimal places shown do not reflect the precision reported by the laboratory. c' 3~w
("7-i1/?/Y

00
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9
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Validated Data Summ ary, Data Package: W0747-QES
Sample # BOGNYO BOGNY1 BOGNY2
Date 9/29/95 9/29/95 9/29/95
Location
Depth

Type Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q
N03 UG/G 40 j 431 J 689 J
N02 UG/G 1.66 j 19.8 J 8.84

ORTHO-.P04 UG/G 9.47 J 4.99 UR 4.67 UR
S04 UG/G 198 396 151

CL UG/G 22.7 58.2 59
F UG/G 28.8 76.2 20.6

BR UG/G 2.46 U 24.9 U 11.7 U
pH pH 9.55 J 11.25 J 12.19 J

SULFIDE UG/G 24.5 78.1 187
FORMATE UG/G 4.96 U 7.81 42.7

CN UG/G 0.49 U 0.5 U 1.05
The decimal places shown do not reflect the precision reported by the laboratory.

I 1 j,/
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uantern-RichLand
P.O. Box 1970
Richtnd, UA 99352

Project: 550.105
Bromide EPA 300.0
EPA 300.0
SOLID

Anatyte

Broside

Aromide

Bromide

Bromide

Bromide

Bromide

Bromide

Bromide

Bromide

Bromide

Bromide

Bromide

Bromide

Bromide

CAS Nuaer

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

stank Saaope
Name

0tC l -04282

00LK80428-2

0C0U04W2-

OCMLKB0428-2

OCKL0428-2

QCBLK0428-2

OCBLM0428-2

QCSLKSG428-2

0cQLK80428-2

0t31fl042S-2

0CBL0428-2

C8LK0428-2

0CILKM0428-2

oCBLKB042a-2

Qlbuanterra

SLpte Date : 09/29/95
Receipt Date : 10/02/95
Report Date : 10/16/95

Prep. AnaLyses
Data Oat*

10/12/95

10/12/95

10/12/9l

10/12/95
10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95
10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10112/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

Result Unit

4.C9 UG/G

4.99 UG/G

109 XREC

12.3 UG/G

12.4 UG/G

2.48 Ut/G

12.5 UG/G

24.8 UGI/G
IS UG/G

2.46 UG/G

24.9 UG/

11.7 UG/G

2.50 UG/G

99 %.EC

Dat.

Ur
U

U

U

U

U

U
U

U

U

U

U

Detection
Limit DiL.

4.99 2

12.3 5

12.4 5

2.48 1

12.5 5

24.8 10

12.5 5

2.46 1

24.9 10

11.7 5

2.50 1

1

/
I-k. -0

G-65

Category:
Method&
. atrix:

Client
10

6004124

6000(4

100417

NA

BOOM

Quanterra
10

9487-001K

9487- 00 10kP

9437- 001 MS

9497-002

9487-003

9487-004

9487-004

9487-006

9487-007

9487-008

9487-009

9487-010

GtCLKSOA8-2

QCLCS80428-2
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Quanterra-RichLnd
P.O. Box 1970
Richt.Md, UA 99352

Project: 550.105
Category: CLmRIDE

ethodt EPA 300.0
Matrix: SOLID -

Analyt*

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Ca Number

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

168817-00-6

BLank Sate
Name

RtUM"D n-2
GCBLE042B-2

OC3LKa428-2

DcBLUKDAZ-2

QCBLXB042-2

QCBLK80428-2

QCBLr60423-2

QMCB0429-2

=uMraMcv -2

Gt3Lfln42B-2

CCBLK80428-2

QCBLK80428-2

vpuanterra
Enmironsuaudl

Semple Date : 09/29/95
Receipt Date : 10/02/95
Report Date : 10/16/95

Prep. Anmlyses
Data Date

10/12/95

10/12/95

10112/95

10/12/95

10/12/95
10/12/95

10/12/95

10/12/93

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/9S

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

ResuLt

11.7

10.7

100

8.59

48.8

21.6

8.91

33.7

4.77

22.7

58.2

59.0

2.00

98

Unit

UG/G

UG/G

ZREC

UG/G

UG/G

UG/GUS/S

UG/G

UG/G
UG/Q

UG/G

UG/G

ZREC

ouaL.

U

Detection
Limit

1.99

1.97

1.98

1.98

2.00

1.98

1.99

1.97

20.0

9.35

2.00

011 *063
-tO0t0O63

G-66

Client

80=o2

BOGNX6

sa

BOGUY0

BOGWY1

MA

KA

Ouanterrt
I0

947-001

9487-001"w

9487-HI1S

9487-002

9487-003

9487-004

9487-005

9487-006

9487-007

9487-008

9487-009

9487-010

0CBLX80428-2

oCLCs4 28-2

Dii.

~1

S

I

1

5

1
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Quaterra-Richtand
P.O. Box 1970
Richland, wA 99352

Project: 550.105
Category: FUORIDE

Method: EPA 300.0
Matrix: SOLID

QJIuanterra

SafpLe Date : 09/29/95
Receipt Date : 10/02/95
Report Date : 10/16/95

Client Quaterra Blank Sample Prep. Analysn Detection
10 10 A~aLyte CAS Ntuber Name Date Date Result Unit Qual. Limit oil.

BOG2 9487-001 FLuoride 16984-48-8 QCLK80428-2 10/12/95 10/12/95 3.34 UG/G 0.99 1

0GC2 9487-001DUP Fluoride 16984-48-8 0CLt80428-2 10/12/95 10/12/95 3.58 UG/G 1.00 1

9487-OINS

9487-002

9487-003

9487-004

9487-005

9487-006

9487-007

9487-008

9487-009

9487-010

QC=Lc5O428-2

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

fluoride

Fluoride

Fluoride

Fluoride

05tr883428-2 Fluoride

16984-48-8

169a4-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48.8

16984-48-8

,16984-48-8

16984-48-8

QCRlXO428-2

QCtk80428-2

QCBLKB.428-2

QCBLK80428-2

GC81.L0428-2

oCBLK0428-2

CBL=042-2

CBLXR0'28-2

0CL2X80428-2

0CGLX80428-2

0CBLK80428-2

16984-48-8 0C81X83423-2

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95
10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12195

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95 10/12/95

-0-00064

Scaw

SGGNXS

80GcX6

BOGMXS

Bowll

S0DGY2

NA
NA

129 ZREC

62.3 UG/G

91.5 UG/G

83.7 UG/G

158 UG/G

283 UG/G

80'.9 UvGoG

28.8 UG/G

76.2 U/G

20.6 UG/G

1.00 UG/G

97 %REC

I
It

I
t
t
74

A"
U

9.86

4.95

1.98

4.99

9.90

4.98

0.99

9.98

4.67

1.00

I
10

.5

2

5

10

S

10

5

1

01.2
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0uanterre-Richland
P.0- Box 1970
#idLmnd, UA 99352

Project: 550.105
Category: Nitrite -

Method: EPA 300.0
matrix: SOLID

awnerra

9487-1 Olm
9487-001NUP

9487-002

9487-00
9487-004
9487-005

9487-006

9487-007

9487-008

9487-009

9487-010

QCBLKS0428-2

OCLCSSD428-2

Analyte

nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

CAS Nu.ber

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-6S-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

Stank SawLe

0CLU0425-2

CRLM04 -2

COUSLUO28-2

CLR-04282

OCBLBO42-2

0CRLX80428-2

QCELfla42Z-2

0C8LUO042h-2

0CUl0428-2

0CBLKS0428-2

QCBLXE0428-2

CSLUZ0428-2

OCOBM-2

Prep. AnaLyses
Date Date

10/12/95

10/12/"l

10/12/"l

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/9

10/12/96

10/12/95

10/12/95

10/12/95

10/12/9

16/12/95
10/12/95

10/12/95

10/12/95

10/12/9"

Puanterra

SAmple Date : 09/29/95
Receipt Date : 10/02/95
Report Date : 10/16/9

ResuLt Unit

6.04 UG/G

5.14 UG/G

60 ZREC

9.45 U13/G
10.9 US/G
4.39 UG/G

2.19 UG/G
10.9 UG/G

5.15 UG/G

1.66 UGG

19.8 UG/G

8.84 UG/G

0.20 UG/G
106 REC

Detection
aL. c Limit

/0.40

0.40

/
/

I

/
/
/

/
/

U

0.99
0.99

. 0.40

C 0.20

1.98

1.O
0.20
2.00

0.93
0.20

I4 2126 C--

CL lent
10

SOGKX2

som

SOGMK4

80GxA

Som

NA

NA

OIL.

2

2

5

5

2

1

to

5

1.

10

S

I

014
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Qujnterra-lichLwd
P.D. Box 2970
RichLand. UA 99352

Project: 550.105
Category: Orthophosphate

NethoCd EPA 300.0
Matrix: SOLID

QPuanterra

SampLe Date : 09/29/95
Receipt Date : 10/02/95
Report Date : 10/16/95

AnaLyte

rthoPh-osphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosohate

CAS NLxier

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

BLent Sauple
Nam

as e -2

-CIPan-W=-2

QCBLXB042n-2

aCm' 028-2

QCBLX80u2-2

QCBtX80428-2

GCBLE=428-2QCBLO428-2

0UCfL0428-2

0cILMO428-2

0CB80428-2

GCBtXSC42B-2

0CMLt80428-2

Prep. Anatyses
Date Date

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/93

10/12/95

10/W2/95

10/12/95

10/12/75

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/9l

10/12/95

10/12/95

10/12/95

ResuLt unit

4- IUG/

4.99 UG/G

0 XREC

4.93 UG/G

4.95 UG/a

4.96 UG/G

4.99 UG/G.

4.95 UG/G

4.V8 UG/G

9.47 UG/G

4.99 UG/G

4.67 UG/G

5.00 UG/G
103 =EC

Detection

U 4-99 1
*&W 4.96 1

,ti' 4.9p 1
1

/tl 4.93 1

/ t'- 4-95 1

4.96 1

i 4.99 1

Xf XI 4.95 1

t-d 4.98 1

/ f 4.93 1

f ' 4.99 1
4.67 1

u 5.00 1

-" 0,067

CLient
£0

B30n

soaxr

BOGNX2

SOGN)2

BOGNX6

EOGMY2

MA

NA

Otanterra
ID

9487-001

9487-00IUP

9487-00INS

94W7-002

9487-003

9487-004

9487-005

9487-006

9487-007

9487-008

9487-009

9487-010

QCBLX80428-2

0CLCS80428-2

O.S5

G-70



i

'0

C
0
-J

0')

6 Z;

4
a

4
C

C
N

C

-I
1'
'0

C,

U C U, a M, N I Mt m -

p

! if

0

0a
'I,
U,
C

N

ii sm
00

Jt C

00
0
V
t'3
t'3



ii

nf Mi Ii Zi nf xin

tfl o6Wtt ait ttu

'--ILA U Lj j ' LN



BHI-00922
Rev. 0

'Categony: Sulfide EPA 9030
Method: EPA 9030
Matrix: SOLID

Cuanterra-Richland
P.0. Sox 1970
Richlnd, UA 99352

Projcct: 550.105

41'uanterra

S1.L Date : 09/29/95
Receipt Date : 10/02/95
Rport Date : 10/16/95

Client Quenterra Blank Sample Prep. Analyses Detection
ID ID Analyte CAB lthber Ha-o Date Date Result hikit Quat. Limit 01.

S0D12 987-001 Sulfide 18496-25-8 0CSLX79821-1 10/06/95 10/06/95 16.1 UG/G 10.1 1

810=2

80=122

BOOM

OM

80G0m04

BCGMDY2

200K11

NA
NA

9487-001DUP

9487-00INS

9487-002

9487-003

9487-004

9487-005

9487-006

9487-007

9487-008

9487-009

9487-010

CBLK79821I-1

QCLCS7921-1

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

184%-25-8

1849-25-8

18496-25-8

i8496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

CBLK79221-1

ICBLK79321-1

0COLK79821-1

03LK79821-l

C3LK7921-1

GaCLr79?1 -I

0CtLZ791 -1

=csLr79821-1

0CLK79821-1

QcSLK7982i-l

aCBLK79a2-i

0tELK7982i-1

oCBLK79821-1

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

10/06/95

ill DREC

10.1 tic/G

10.9 UG/G

41.3 UG/G
26.0 UG/G

75.9 U/G

88.9 UGG

24.5 UG/G

78.1 US/G

187 US/G

10.7 UG/G

99 XLEC

10.0 1

10.1

10.9

10.2

10.4

10.9

10.6

10-3

10.9

10.3

10.7

-"r 072
01.8

G-73
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*Category: Formate EPA 300.0
Method: IPA 300.0
Matrix: SOLID

Quanterra-RichLand
P.O. Sax 1970
RichLand, WA 99352

Project: 550.105

uruanterra

Sompte Date : 09/29/95
Receipt Date : 10/O/9
Reprt Date : 10/16/9"

Stant SanLe Prep. Analyses Detection
Analyte CAS Ntter Name Date Date Result Unit QUaL. Limit OIL.

Forate

Formate

Formate

Formate

Formate

Fortate

Formate

Formate

Formate

FoMate

ForMate

Fotate

Formste

Formate

Formate

Forate

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

00-00-0

QCaLKzM7-1

QCU=L179-1

OC1hlI179-1

GCBLKS0179-1

QCBLf0357-1

0CL050179-1

QCBLKS=37-1

CBLKut179.1

QCB830179-1

0COLK80179-1

QCBLKS0179-1

QCBLKSOI79-1

0CLK=8357-1

QCBLKSO179-1

OcLrso357-1

10/10/95

10/10/95

10/10/95

10/10/95

10/11/95

10/10/95

10/11/95

10/11/95

10/10/95

10/10/95

10/10/95

10/10/95

10/10/95

10/11/95

10/10/95

10/11/95

10/10/95
10/10/95

10/10/95

10/10/95

10/11/95

10/10/95

10/11/9"

10/11/95

10/10/95

10/10/95

10/10/95

10/10/95

10/10/9

10/11/95

10/10/95

10/11/95

019

11.6 UG/G

13.6 UG/G

126 fREC

17.2 UG/S

9.93 UG/G

4.98 UG/G

12.0 US/G

21.6 UG/C

4.96 U/G

4.96 U1/G

7.81 UG/G

42.7 Ur/G

5.00 UG/G

5.00 UG/G
110 flEC

115 XREC

4.95 1

5.00 1

4.94

9.98

4.98

9.73

9.79

4.96

4.96

4.96

4.78

5.00

5.00

W4469-

G-74

CLient
ID

&uonterra
I0

9487-001

9487-ODINS

9487-002

9487-003

9487-004

9487-005

9487-006

9487-007

9487-008

9487-009

9487-010

QCLEO179-1
QCBULc0357-1

OCLCS0179-1

QCLCSSC357-1

1OGMK2

So=n

BOGlx

BolBOGWYZ

WA

VANA
VA
hA
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Category: Cyanide EPA 9010
Method: EPA 9010
Matrix: SOLID

Quanterra-Richtand
P.O. Box 1970
RichLand, WA 99352

Project: 550.105

Cuanterra
Anrkounenwi

SampL. Date : 09/29/95
Receipt Date : 10/02/if
Report Date : 10/16/95

CLIant GCwnterra Siant Sample Prep. Anlysfl Detection
ID ID AnaLyte CAS Nmtber a Date Date ResuLt Unit uaL. Limit Dit.

9487-001 Cyanide

9487-OiDUP Cyanide

9487-COINS Cyanide

9487-002 Cyanide

9487-003 Cyanide

9487-004 1C-,

9487-ODS Cyanide

9487-006 Cyanide

9487-007 Cyanide'

9487-003 Cyanide

9487-009 Cyanide

9487-010 Cyanide

QCLt79945-1 Cyanide

0CCS79945-1 Cyanide

57-12-5

57-12-S

57-12-s

57-12-5

57-12-5

57-12-S

57- 12-5

57-12-S

57-12-5

57-12-5
57-12-5

QCBLX79945-1 10/09/95 10/11/95

QCBLK79945-1 10/09/95 10/11/95

03LK09945-1 10/09/95 10/11/95

CBLK79945-1 10/09/95 10/11/f95

0CwLK79945-1 10/09/95 10/11/95

aCB(794 1 10/09"' 10/13/9m
GCMtK79*5-I 1070$71 O/1 /9

'U 05 1 10/09/95 10/11/95

0MU79945-1 10/09/95 10/11/95

CBL79945-1 10/09/95 10/11/95

0CBLK79945-1 10/09/95 10/11/95

0CLK79945-1 10/09/95 10111/95

QCBLK79945-1 10/09/95 10/11/95

57-12-5 QCBL79945-1 10/09/95 10/11/9

020

BOGMX2

BOGMX2

BOGM2

806WA3

80Gaw6

socal7

BOMB'
aoGnY1

BOGMY2

MA

MA

0.50

0.49

68

1.52

0.50

0.69

0.49

1.68

1.03

0.49

0.50

1.05

0.50

UG/G

Us/G

lEC

UG/G

UG/G

UG/G

US/C

UG/G

UG/G
UG/G

UG/G
UG/G

UG/G

U

U

U

U

U

U

U

0.50

0.49

0.49

0.50

0.50

0.49

0.50

0.50

0.49

0.50

0.50

0.50

1

1

1

I

96 =EC

G-75
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Quanterra
LnrIw

Quanten-a Incorporated
13715 Rider Trail Nonh
Earlh Ciry. Missom,, 63045

314 298-8566 Telephone-
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

November 14, 1995

Attention: Joan Kessner

0
V Ufr-
4

Project number : 550.105 -
Date Received by Lab : October 2,1995
Number of Samples : Ten (-10) --

Sample Type Solid
SDG Number W0747
Data Deliverable : Summary

I. Introduction

On October 2, 1995, ten (10) water samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID
9487-001
9487-002
9487-003
9487-004
9487-005
9487-006
9487-007
9487-008
9487-009
9487-010

BHI ID
B0GNX2
BOGNX3
BOGNX4
BOGNXS
BOGNX6
BOGNX7
B0GNX8
BOGNYO
BOGNY1
BOGNY2

Richland ID
51001001
51001002
51001003
51001004
51001005
51001006
51001007
51001008
51001009
51001010

Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Date of Receipt
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95
10/02/95

022
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Ej/Iuanterra
sem

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 2

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thallium by Trace. Formate, Bromide, Chloride, Fluoride, Nitrate,
Phosphate, and Sulfate by EPA method 300.0. Sulfide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

023
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er%'anterra
Eawwnmentl

Seroce

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 3

V. Comments

Percent solids was not determined for the samples in SDG W0747. Due to software
configuration, the CLP forms list solid sample result units as " dry weight" and % solids as "
100 ". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

All the samples in SDG W0747 required dilution due to interelement interferences. The
instrument software flagged the undiluted run with an error code indicating that an interferant,
in this case Calcium for 9487-003 and 9487-007 and Iron for samples in the SDG except
sample 9487-003, was interfering with the analysis of most of the elements requested. The
samples were diluted and reanalyzed without interference errors.

The following list of elements had
the 80% to 120% range.

Matrix Spike and Matrix Spike Duplicate recoveries outside

MS

Antimony
Cadmium
Iead
Silver
Thallium
Vanadium

140.0
0
70.4
0
71.6
0

MSD

183.3
16.9
72.4
0
71.5
25.3

The Relative Percent Difference for the serial dilution for Arsenic (21.1), Calcium (13.4),
Copper (10.6) and Nickel was greater than 10 therefore all associated data was flagged with an

E".

024
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(1 uanterra
Emi omon)

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 4

The Matrix Spike recovery for the Cyanide analysis on sample 9487-001 was outside of the
suggested limits of 75-125%.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it's duplicate on the Cyanide analysis.

The Matrix Spike recovery for the Formate analysis on sample 9487-001 was outside of the
suggested limits of 75-125.%.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it's duplicate on the Phosphate and Bromide
analyses.

The Matrix Spike recovery for the Nitrate, Nitrite and Phosphate analyses on sample 9487-001
were outside of the suggested limits of 75-125% due to the spike concentration exceeding the
sample concentration by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on the calibration curve. The correct retention times were then entered correctly and
the data for the calibration curve was regenerated.

Sample 9487-001, it's duplicate and 9487-010 were manually integrated for Fluoride to level
the baseline.

Samples, 9487-001. -001DUP, -002, -003, -005, -006, -007, -009, and -010 were diluted for
Bromide to reduce the interfering Nitrate peak on the ion chromatogram, resulting in a higher
detection limit.

025
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Gjuanterra
Ernronmn,,ti

Bechtel Hanford Incorporated
November 14, 1995
Project Number: 550.105
SDG: W0747
Page 5-

Due to the sample matrix, an extra 20 ml of CaC12 above the suggested amount of 20 ml per
the protocol was used to determine the pH using the EPA method 9045 on sample 9487-006.
See NCM # SL-94-2090.

I certify that this data package Mic qjnpanct with! the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

w p ved:

Wade H. Price
Project Manager
c:!\pticeSbbydavcehanw0747.nar
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Bechtet Hanford, Inc..

Collector P /

-a. eMIl IL l

CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

p.S $.rMpfon
Company Contet

hae Enke
Teisphone

I 7i- 481

Data luriound
X Pldtyt

NormalI
" 0 - . U W ,. .Pebj.at D.segnotl.n SaenlIng Looction SAF No.

Conort. Removal CharactedratIan 183.- te*ar Evepration Basin Poaet 888.108
Ie Cheat No Fild Logbook No. Method of Shipment

. F / - - 33/ Hand betver -Gowrrenmnt VoNel
Shipped To Ollelto Psoperty No. BUI of LadincIAlr 10 No.

guenteira -

Posslble Senple Herardmeimrks Pleolvation cool Cool Cool Cool None Non.

IType oflCaltn A0  h0Gff . a to
No. of Contlnein.,l 1 1 2 I

Speciel Handling andto Stotag.
Cool Semp?.e to 4 Dburn.s Ceolus VOIum 40 i. 60 Wd. 60 ml. 60 mi. W aI:r 20 ml,

SAMPLE ANALYSIS IL stud. Antonsrcol5rt. Co4 Loct'
ASup t S.Ieem See Item Activity6 t-tre 8ev d. Sullide 2 Below See

Somale No. Metdx bits SiHnmled lin. Samn...

Bo~~z 09-4'A7 1 PS ol -;ti-I Y~j x X A X,. X _

Bobr Y 3 02 P5 01-21-4W 1_40__ x x k -Lx
Bo&r4K4 03 tS- x x

* ocrt5 oil Ds ol-Z9f Iqu x 21
o 05 vs Oc- 2.r Tsx k X x x

gOfrNXC1 40 P6 __ __ __ k(

- SIgn9Print Nms SPECIAL INSTRUCTIONS Mebtt
- ___________ - - e ___ Item I . Anoine - ICF -. CI, 804, P04, NO2, N03, oirmate andS .dell

RelInqujlshed By beeliime M eem
r DI-1 1t 2 -e Item 2 - Groe Alpha. Grocs Bale; u-234, -235, -238: TO.9:; Gamme Speo .

RslnquIshad By Date/Tm Received By Date/ime

RatInqu~isd By DaleffImno Received By "Fefim

N M Itooslvad By TDbatefime

Disposal Method Disposed By DatelTime
*iA 0 0 v

\0



Bechtel Han! d. ine. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

Colletor . . a.Corpany Contact
Div* Encke

Telephone

Date Tuirnaound
X PIdodty

I Nonnal3731.461
Pioloot Dlgnadon S"ing Looation SAF No.

Conce.te Removal Chaert.IlttIon 143-H sale, Evapodon aain Peokct ass-10
to. Chest No. FilId Logbook No. - M.thw of shipment

_ _ _ _ _ _ _-it _ 9,2 - /Hand Delver -GOvemm Vitt
Shipped To OlIfli* Property No. Bi of LadingAfti illNo.

Qqsntolia
Poslble Sanpt. Hed.lromamke PIaservation Cool Cool Cool Coot None Hone

Type of ContalnAr

No. of Contatnaile)
Specal Handling and!o. Storage
Cool Smph. to 4 Diarees Catliue Volume 40 oi. 60 ml. S0 ni. 60 r14. I Lter 20 _

ICP
Metele

SAMPLE ANALYSIS Include Anton.
Super. SEE Item Sot Item Activity

times Below C anid. Stutide 2 Below ISo.n
Simple No. Matldx Dat. Sampled 'ine Sombled Ka INI O W 4R

80 4 D5 -2i-S - .5 )( x 9x

BoJ oO 2  D5 o4-2C _ ,( x x X X

go+b 1-JD ) S c-1-1 IT Y K
0 0 (0 0,

SIgnPlint Names SPECIAL INSTRUCTIONS Matt.
tam I . Anoln. . IF - F. Cl. 804. P04. NO2. N03. ftomal. and pH m a

Relintudsod y Otome Re 1

Adonquiehad By Dalafim. Received by D a m.4w

Ralinqulhad By DOfilna Reolved By Dat.Ilvm

In By Ree vai By Title DLefim

NA = Diposal Method 0isposd By *Datefirm

9
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B C I D E
LEVEL: I

PROJECT: t AC i\ 0t0 DATA PACKAGE: Q/79
VALIDATOR: f - G7 ) LAB: Q AkE 1 /4 DATE: (2-/1 1 5~

CASE: I SDB:

ANALYSES PERFORMED

OArdms 0 TOC O TOX 0 TPH-418.1 CH and Grease AJkcafnity

O Amnonia 0 BOD/COD . C Chrcrnium-VI )fpH XNONO,

CSulfate 0 TDS 0 TKN 6Phosphate QQ t C &

0 0 P ''Z

SAMPLES/MATRIX £O0JNO Y1 2:0. ( !7 4 h

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . (Yes No N/A

Is a case narrative present? . . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES .
Are sample holding times acceptable? . . . . . . . . . . . ..  Yes N N/A

Comments:
(&~~ " limlniA~t .- er r

KSACS , y *Lie

-IIAJ\ C C
~coY-Y

( 11Ifl42 L '7- 11
/1k ~~~l

71K sm'Yc#cA ~s~nv-rb. os

G-89 030
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WHC-SD-EN-SPP-002, Rev. 2 Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes No

Are initial calibration results acceptable? . . . . . . . . . . Yes No N/A'

Was a calibration check performed for all applicable analyses? Yes No N

Are calibration check results acceptable? .. . . . . . . . . . . Yes No N/A
Comments:

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . No N/A

Are laboratory blank results acceptable? . . . . . . . . . .. Yes No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No Y
Are field/trip blank results acceptable? . . . . . . . . . . . Yes No N/A

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? . . ..s Ye No N/A

Are spike recoveries acceptable? . . . . . . . . . . . . . . . Yes (~) N/A
Were LCS analyses performed at the required frequency? . .'e. No N/A

Are LCS recoveries acceptable? . .s) No N/A
Comments: J'<4:YC7 4 . 9- te ' cA-C e

nqul r c ~ . Ic~. t
6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . . . . . . . . . No N/A

Are laboratory duplicate sample RPD values acceptable' ... ...e.s No N A

Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No

Are field split RPD values acceptable? . . . . . . . . . . . . Yes No /A

G-90 .03 1
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. WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments:

7. ANALYTE QUANTITATION
Was analyte Mntaion. peinfrmd propigh.. t .iy. . . . . Yes NoK N/A
Conments-

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?

Are results supported in the raw data? . . . . .
Are results calculated properly? . . . . . . . .
Do results meet the CRDLs? . . . . . . . . . . .
Comments:

A-25

G-91

. . . . . . Ys"No N/A

. . . . . . . Yes No N
.. . . . . . Yes No

.. . . . . . Yes )No N/A
-.
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HOLDING TIME SUMMARY

VALIDATOR: I1fi rj'.7 1 p. ,Cr'3 I DATE: 12izl ss PAGE. I arFT
COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
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HOLDING TIME SUMMARY

SOG:G 7 A~.Lr§ _C. VALIDATOR: 7 ( D AT PAGF ZOF .5 .__ G I - ( 0
COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING 1HOLDING

10 TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
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HOLDING TIME SUMMARY

C VALIDATOR:: ri~ f Q fDT: /c AG_, F
COMMENTS: ______ ______ _______ ___ ____

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING

ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization December 21, 1995
Project QA Record

FR: Heidi Gregerson, Golder Associates Inc.

RE: TCLP METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0747-QES (943-1610.111 747TCLP.HB)

INTRODUCTION

This memo presents the results of-data validation for the analysis specified below on data
package W0747-QES prepare by Quarterrm Environmental Services. Sample information
is provided in the following table. -

SAMPLE ID COMMENTS ANALYSIS MEDIA
BGNX7 TCLP METALS DRUM SOUDS
BOGNYO DRUM SOUDS
BOGNY2 SEEATTACHMENT4 DRUM SOUDS
BOGNY4 DRUM SOUPS

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WIC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation

criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met

Detection Limits. Detection limit goals were met for all sample results.

.001
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Data Package ID: W0747-OES Analvsis: TCLP Metals

Completeness. The data package was complete for all requested analyses. A total of four
samples were validated in this data package with a total of 32 determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the 90%
objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Times

The holding time for mercury was exceeded and associated samples were
qualified. Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

Blank Sarnlles

Arsenic and mercury were detected in the ICB and associated samples were
qualified. Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.

.02
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ATTAdtdzT I <

GLOSSARY OF DATA REPORTING QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit JCRDL) but greater than the
instrument detection limit (IDL). The associated-data should be coinidejkd usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution an dpercent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the ohs ib &4ai aljze & eanaW&dde6e& -ue to a minor quality
control deficiency identified,4ring data validation the concentration may not
accurately reflect the sampiSdtti irr4t. tfelassociated data have been qualified
as estimated but should be considered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constitudnt was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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vIAA

ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG:W0747-QES REVIEWER:g. DATE: PAGE I OF 1
H.Gregerson 12-21-95

COMMENTS: TCLP METALS

COMPOUND/ANALYTE - QUALIFIER SAMPLES REASON
- AFFECTED

ARSENIC Ii -- BOGNYO DETECTED INICB AT
BOGNY4 A POSITIVE

CONCENTRATION
ALL SAMPLES HOLDING TIME

MERCURY U] EXCEEDED AND
DETECTED IN THE
ICB AT A POSITIVE
CONCENTRATION

Am A.-

ee) -I
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS

C

,~j4 S&,
r &L ~:
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Validated Data Sumnmary, Data Package: W0747-QES
Sample # BOGNX7 BOGNYO BOGNY2 BOGNY4
Date 9/29/95 9/29/95 9/29/95 10/0/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid Drum Solid
Comments TCLP TCLP TCLP TCLP

Parameter Units Results Q Results Q Results Q Results Q
ARSENIC UG/L 151.000 U 202.000 U 151.000 U, : 260.000 U
BARIUM UG/L 447.000 B 535.000 B 4 6.000 lk A 548:000 15
CADMIUM UG/L 16.300 B 18.900 8 9.200 *wo ' 0 B
CHROMIUM UG/L 106.000 298.000 14.800 U- 30+000
LEAD UG/L 153.000 U 153.000 U 153000 U(. 153.000 U
MERCURY UG/L 0.100 UJ 0.130 UJ '0.120 U 0.110 UJ
SEL.ENIUM UG/L 170.000 U 351.000 B 170.0n! -, 170.000 U
SILVER UG/L 24.000 U 24.000 U 32.209 Ii - 24.000 U
The decimal places shown do not reflect the precision reported by the laborato

f YS

*Zt*4*O

0

0

t

C9
0

w
0
0
'0

t.J



BH-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

G-110



BHI-00922
Rev. 0

U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA-MO

Lab Code: ITMO_ Case No.:

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW

EPA SAMPLE NO.

B0GNX7
Contract: 550.105

SAS No.: SDG No.: W0790

Lab Sample ID: P9487-006

Date Received: 10/02/95

0.0

Concentration Units (ug/L or mg/kg dry weight).: UG/L_

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7782-49-2
7440-22-4

Analyte

Arsenic_
Barium
Cadtium~
ChromiumF'
Lead-~~_
Mercury-
Selenium_
Silver___

Concentration

151
447.

______ -6.4
106

*O. 0
170

24.0

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

00.9
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U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

Lab Name: QUANTERRAMO_ Contract: 550.105

Case No.: SAS No.:

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW

SDG No.: W0790

Lab Sample ID: P9487-008

Date Received: 10/02/95

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7440-38-2
7440 -39-3
7440-43-9
7440-47-3
7439-92--1
7439-97-6
7782-49-2
7440-22-4

Analyte

Arsenic
Barium
Cadmium-
Chromiulm~
Lead___
Mercury
Selenium_
Silver_ _

Concentration

202
535

18.9
298
153

0.13
351

24.0

-Q

Clarity Before:Color Before:

Color After: Clarity After:

FORM I - IN

0) 10

M

P
P~
P~

P:
CV
P
P_

&

Texture:

Artifacts:

TCLP

-00006 9
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRAMO Contract: 550.105

EPA SAMPLE NO.

BOGNY2

Lab Code: ITMO_ Case No.: SAS No.:

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW__

SDG No.: W0790

Lab Sample ID: P9487-010

Date Received: 10/02/95

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7782-49-2
7440-22-4

Analyte |Concentration:

Arsenic
Barium ~
Cadmium~
Chromium~
Lead
Mercury_
Selenium
Silver

456
9.2

14.8
153

0.12
170

32.2

Q

Clarity Before:

Clarity After:

M

PP
P
P

CV iA.
P
P

Texture:

Artifacts:

Comments:

FORM I - IN

011
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U.S. EPA - CLP

1 -
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERA_MO_ ._

Lab Code: ITMO Case No.:

Contract: 550.105

SAS No.:

BOGNY4

SDG No.: W0790

Matrix (soil/water): WATER

Level (low/med):

k Solids:

Lab Sample ID.: P9491-003

Date Received: 10/03/95LOW

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L.

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7782-49-2
7440-22-4

Analyte

Arsenic
Barium -

Cadmium
Chromiui-
Lead
Mercury_
Selenium
Silver ~

Concentration

260
. 548

9.8
S . . 304

* 0.11
170

24.0

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN

012

TCLP

-00071-
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION

>MAJ *N 4

013
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q'uanterra

o uantemn incorporatedi
13715 Rider Tra Nonh
Earth Cit. Missoun 63045

314 298-8566 Telephone
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

November 16. 1995

s2930a,

ri NOV 1995 *,

Data *
gin

Attention: Joan Kessner

Project number 550.105
Date Received by Lab October 2 and 3, 1995
Number of Samples Four (4)
Sample Type Solid
SDG Number W0790
Data Deliverable Summary

I. Introduction

On October 31, 1995, additional analyses were requested on four (4) solid samples that were
originally reported in two separate SDG's. The samples were identified with the following
laboratory ID numbers corresponding to their specific client ID's:

Date of Receipt
10/02/95
10/02/95
10/02/95
10/03/95

Original SDG
W0747
W0747 -

W0747
W0751

This report contains only the data for the additional analyses.

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

014

G-117

St Louis ID
9487-006
9487-007
9487-010
9491-003

BH ID
BOGNX7
BOGNYO
BOGNY2
BOGNY4

Richland ID
51001006
51001008
51001010
51003403

Matrix
Solid
Solid
Solid
Solid
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C?)uanterra
ErnvMeWs

Bechtel Hanford Incorporated
November 16, 1995
Project Number: 550.105
SDG: W0790
Page 2

Analyses requested: ICP metals by EPA method 6010 and Mercury by EPA-method 7470 after
TCLP extraction by EPA method 1311.

Ill. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample. Blank Spike

V. Comments

Samples 9487-006, 9487-008, 9487-010 and 9491-003 required dilution due to interelement
interferences. An interferant. in this case Calcium and Iron for samples 9487-006 and 9487-
008 and Calcium only for 9487-010 and 9491-003, was interfering with the analysis of all the
elements requested. The samples were diluted and reanalyzed without interference errors.

The TCLP protocol requires samples to be spiked before preservation. The Matrix Spike and
Matrix Spike Duplicate for Mercury was prepped on a post preservation sample. See NCM #
94-SL-2116.

015

G-118



BHI-00922
Rev. 0

QJ"uanterra
EzmronmntalSer.es

Bechtel Hanford Incorporated
November 16, 1995
Project Number: 550.105
SDG: W0790
Page 3.

I certify that this data package is in compliance with the SOW, both technically and for
completeness. f o1 4ri Jtheznditidfis dataiedkakove. -Rqlease of the data contained in
this hard copy da!Z'tackage hiWben hiitotiedb+&eth ibirif4yfManager or a designee. as
verified by the following signar 4A '.1 "I.A u 1$ i

R d da roved:

Project Manager
Quanterra Environmental Services, St. Louis
e:%pneS~abbydave h.nw0790.ar

O1S
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Bechtel Hsnford. Inc.

Coleotor P. ,3o4 'rs

CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

Company Contet
ne Endee

Telephone
27-24a81

Page .. J.o ;z.

Date Tuteround
X Priority

I Nome!
e " , - ,944 IProject Delgnation Sampling Looetloo SAF No.

concrete Remova Cherolt,311smon 123-H Oa Evaporation Basin Project 695.106
t. Chest No Hed Logbook Na. Method of Shipment

- 9 EFL 3 Rand Deliver - Govemment VeNcl.
Shipped To Of1fell Property No. Bil of LdIngfAIr Bil No.

Cuenterie
Possile Samiple HalardstRamarks rsrvtoresrveuon Cool Cool Cool Cool Wone None

Type of Container A0  h IT A . fl .G P

No. of Conaine4.)

Special Handling endor Storage
Cool Semp.. to 4 Dem.ra0.6k Volume 4r so s . so ml. I 1.s 20 ml,

SAMPLE ANALYSIS Anion,
uP3EIP1-8 so Item See Item Activity

t r__ C Below Sul-ide 2 Beow Soon
Saend No. Meat*r fat. Samped Time Swmtd-..

BD&-my 73 2 rS oDi-:M -i wm . . X Ax- p' X
B~owt- 3 02 P-5 01-21-IT 140 x' x( .JLL -x

8o&h1K4 03 t' o03 o s 013 .X X x K
_0 d s o12 -1 1q91 x i 'k x x

"A L 05 1s .. Ills;~ x 'k X x _

F.... xi iit Wk 'C -t. )1
-AW N SIgntPdnt Names SPECIAL INSTRUCTIONS W

- __._._-___ item I - Aseoln -T-- F. CI, 504. P04, N02. N03. format. end* OWNRelinquished By DeteIlm. - DeteliAm. C'
* t o tsm 2 - Gross Alph.. Gose B..; u-234. -236. -238; T1-99: GnmeSp.o.DaefrD1 petmlne 0*s .t'.z-,P - , fIE~)A1 evs - il/14) A M

eRInquIrhndBy DeerrIno Received By Deleftime

Relinquished By DeteIlkme Received By Det*fltme

ReceivedBy Tit. DatWlfineu

Disposal Method Dieposed By , Dektom.

0000014,

00
0
'0
t'.)
t~J

9
I'.)

0



each i Henlo d, Inc. CHAIN OF-CUSTODYSAMPLE ANALYSIS REQUEST

Collector 0. e35.n.S
- .A.L i.... . N C %L

CompanyContiat . Teephome
572-3461

Pag .2....

Date Tumfooroel
XPdodty

Norml

Project Desigmsun Srmlitng Looetlon SAF No.
Conorele Removal Charctedfttloh 143.H Sear.fvaortlon Bein Pfooot B95-106

to. Chest No. FilId Logbook No. Meihod of Shipment
gEF ' aL z' /? - / HmA Delver - Goverwnmnt Vehicle

Shipped To OC 1f.le Property No. Oil of LedingAlt SIN No.
Quent.u.

Possible $wo.e H.,.,d.omwde Ptoservetion Coot Cool Cool Cool None on.

Type of Conteiner K - Aa G A a a -

No.of ContelneaW i I I I I I

Spoea "ang andfor Storage Vlm
CS wdfn to M so Ce Volume 40 i G n. 60 I. 60 nd. I Uter 20 mn.

Coo ICP
SAMPLE ANALYSIS Mr it Include Anons

Supo- See Item S.*Item Aotvity
It", I Below IC arida Sullids I Below $am

smsple No. Mldx* veto s oled Tim ed .. ... .. . M

-O ,.) b 0- D 5 al-vi- j X 7 1 X11 __1

.A0rtv~d z '6(2i A;f P4SII

s os-r4 yo 29 D5 1-6 xx

Bob t 1- ity 1 > c-zi, 01 X K X ?) K

o- R JYZ- I yS 0-21-1i __ _ s _ x. )( x
I_/ .1 10' 0  6 1OJ -

Sign/PInt Name. SPECIAL INSTRUCTIONS
_____qu__h___B__D_____m _ Item 1 - Anoin, - ICF -. F. Cf. S04. P04, NO2. NO3. losmote end pH a Sri

1-fig r -. 0 f I e- Il m 2 - Gros. Alph.. Go... De; u-234. -235. -238; TO-99; G.rmm Spec. Wa S.-,.
ietofime 0lo -01-1 **

S && / -p$- Ind .i p> //A *0
P.1lqulohd gy Detvikne Received By Dateffi e

RelinquishedRBy vateOtet RecolvedBy DTiTmImee

DIspaotl Method Olposed By , Oe/Thu.
10 

0W

0>

9
I')

C

-6w
-0000015
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Pac. I.L oi
Bochiol Hanford, lic. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Date Turnaround
X Priority

collector Company Contact Telephone Normal
VA. o~)t 4I~rn Dave Encke 373-3461 ___________

Project Decg nt on Sampling Location SAF No.
Concretei emoval Characleriketion 183-H Solar Eveporation Basin Project 996.108

Ice Chest No. Field Logbook No. Method of Shipment
-aa_ -Hand Deliver - Government VehIcle

Shipped To Wa1its Property No. Bill of LadinglAlir Bill No.
Quentarre ..±2-

Possible Sample Haard,/Remarke Preservation Cool Cool Cool Cooq. None None

Type of Container A- G x-G PG A-G4  G P

No. of Container)11

Special Handling endlor Storage -
Copi Sample. to 4 Degree. Celslus Volume 40 ml. 60 m. 0 mI. 60 ng 1 Liter 20 mt.

SAMPLE ANALYSIS InWe A220

Supe See lIen s Item Activity
I_________trac I Below Cyadd S id 2 Below Scan

Sample No. Matrix- Data Sampled Time Sampled " 0

C 1 FP SESNSignlpdnt Name. SPECIAL INSTRUCTIONS *tMa**
Item 1 -Anoin. - ICF -- F, Cl, 604, P04, #402, N03, jormiat, end pH1 8 * Soe

Relinquihedy ttsflimn i0-2,f Recelvad By P Stiabk-. Datelme sE. seen
u a s4D5m4 tnm No .Iem 2 Gross Alpha. Gro.. Bela: u-234. -235, -239; To-SO; Gamma Spec. S*&

Det ~ 4m -4 4,33 Ved ke

elnqouished syDateflime RcIve Cey Datefrim 0 D0.Ij

-~~s *1 f fl-,j V1 V1j,~ tp49 ~('~I'c

RAinquisheB y , Dated , Iy Received tfy a a ITm Itpt- L irdn
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WHC-SD-EN-SPP-002, Rev. 2 
Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A I C D E
LEVEL: _

PROJECT: C3IA ) n O DATA PACKAGE: [t/c 77 r
VALIDATOR:j7ie. 12tr3 LAB:6Jfh11~f2/4 DATE: 7

CASE: SDG:

ANALYSES PERFORMED

D C.PACP o CLPGFAA 13 CWMag 0 CWCyanWo I A (iiSJOo
C sW-446lCP 0 SW-846/GFAA 0 SW-846tg 0 SW.46 0 0

Cyoanid

SAMPLES/MATRIX -7GO& 1b- 4 R -t

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . ...... No N/A

Is a case narrative present? . . . . . . . . . . ...... Yes No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . .'.. .No N/A

Comments:
U K'I A-------------------gyce 74

Or <1 flrcY sr~y3(C ~; CA0
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .
Are ICP interference checks acceptable? . . . . . . . .
Were ICV and CCV checks performed on all instruments? .
Are ICV and CCV checks acceptable? . . . . . . . . . .
Comments:

* . . . Yes
* . . . Yes

. . . . Yes

* . . . Yes
* . . . Yes

4. BLANKS
Were ICB and CCB checks performed for all
Are ICB and CCB results acceptable? . . .
Were preparation blanks analyzed? . . . .
Are preparation blank results acceptable?
Were field/trip blanks analyzed? . . . .
Are field/trip blank results acceptable?
Comments:

§\~ 4~A ~1 uP/-

applicable analyses? (i >No N/A
.Yes N N/A

. . . ... . . . . . No N/A
. Ye .No N/A

. . . . . . . . . . . Yes ( Na A

. . . . . . . . . . . Yes No NA

c ~ pyy i-inc 4 10

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . . No

Are spike sample recoveries acceptable? . . . . . . . . No

Were laboratory control samples (LCS) analyzed? . . . . . . . . Y ,No
Are LCS recoveries acceptable? . . . . . . . . . . . . ... . Yes .)o

Comments:

N/A
N/A

N/A

N/A

022G-128
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . ... . . . . .
Are laboratory duplicate samples RPD values acceptable?

Were ICP serial dilution samples analyzed? . . . . . .
Are ICP serial dilution %D values acceptable? . . . . .
Are field duplicate RPD values acceptable? . . . . . .

Are field split RPD values acceptable? . . . . . . . .
Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate .

Are duplicate injection %RSgivalues accqptable? . . . . . .
Were analytical spikes perfbtaeiqtiiredK. ..... .
Are analytical spike recoveries acceptable? . . . . . . . .
Was MSA performed as required? . . . . . . . . . . . . . .
Are MSA results acceptable? . . . . . . . . . . . . . . . .
Comments:

.... 'Yes

. . . . s
* . . . Yes
* . . . Yes
* . . . Yes

Yes
- . Yes
. . Yes

. . Yes

. . Yes

. . Yes

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . .... Yes No
Are all results supported in the raw data? . . . . . . . . . . Yes No
Are results calculated properly? . . . . . . . . . . . . . . . Yes No
Do results meet the CRDLs? . . . . . . . . . . . . . . . . .
Comments:

No N/A
No N/A

No

No

No N
No N/A

No

No N7A

No *fN/A

No N/A
No

No N/A

N/A

NA

N/A
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HOLDING TIME SUMMARY

SDG: A%7LVy'/O'~7 --C5--> VAL IDATOR:. fl&>

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING

10 TYPE SAMPLED PREPARED ANALVED TIME, DAYS TIME, DAYS QUALIFIER

(ThL VA- 6/2I/j (I-r- '4C 1________ 9 R

' (w 3 _ .13L 31 ttr
e- 164ygp(r) e4 'l __ ik ; 0J H5£G~L)2d i IA > Q _______2__
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U.S. EPA - CLP

3
BLANKS

Lab Name: QUANTERRAMO_

BH-00922
Rev. o

Contract: 550.105

Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W0790

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Analyte

Arsenic
Barium___
Cadmium~
Chromium~
Lead-__
"'rcury _

leniurn~
ilver__~

Initial
Calib.
Blank

(ug/L)

. 57.7_'_

2.3
3.7

38.2
~0.6

~ ~~ 6.0

C

_9
U
U
U
U
B
U
U

.B1ank (ug/L.
1 Qt&C t2; 3

45.4
0.8~
2.3~

38.2
0.1

42.6
6.0-

B
U
U

U
B
U
U

37.7
-0.9
2.8
3.7

38.2
0.1

42.6-
6.0-

37.7
0 .9
2.3
3.7

38.2
0.1

42.6
6.0

C

Prepa-
ration

- Blank

37.700
0.800
2.300
3.700

38.200
0.100

42.600
6.000

FORM III - IN
TCLP

.025
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization Project QA Record December 21, 1995

FR: Heidi Gregerson, Golder Associates Inc.

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0747-QES (943-1610.111 747RAD.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package W0747-QES prepared by Quanfirra Environmental Services. Sample information
is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOGNX2 RADIOCHEMISTRY DRUM SOLID
BOGNX3 DRUM SOLID
BCNX4 SEE ATTACHMENT 4. DRUM SOUD
BOGNX5 DRUM SOLID
BOGNX6 DRUM SOLID
BOGNX7 DRUM SOLD
BDGNX8 DRUM SOUD
BOGNYO DRUM SOUD
80GNY1 DRUM SOLDBOGNYl D M
BOGNY2 DRUM SOLD

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments I through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of those deficiencies listed
below.

01
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Data Package ID- W0747-OES Analysis: RADTOCHEMISTRY

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed
below.

Detection Limits. Detection limit goals were met for all sample results.

Completeness. The data package was complete for all requested analyses. A total of ten
samples were validated in this data package with a total of 212 determinations reported, 202
of which were deemed valid. This results in a completeness of 95 percent, which meets the
90 percent objective of the work plan.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Laboratory Control Sample

The LCS percent recovery for uranium 235 (alpha spectroscopy) was outside
the control limit and associated samples were qualified. Attachments 2 and 5
provide a summary of samples affected, data qualifications applied and
supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Laboratorv Control Sample

The LCS percent recovery for uranium 238DLP was outside the control limit
and associated samples were qualified. Attachments 2 and 5 provide a
summary of samples affected, data qualifications applied and supporting
documentation.

DATA REPORTING

Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory results form
(see Attachment 3).

002
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flAta PneIne. TTD- W0747-lFOS Analvyis: RA DTOCHFMISTRY

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.
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GLOSSARY 4OFPTk4 j(SPORTJ QUALIFIERS
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ATTACHMENT 1

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U - Indicates the constituent was analyzed for, but was not detected at a concentration
above the minimum detectable activity (MDA). The concentration reported is the
sample result corrected for sample aliquot size, dilution factors and percent solids (in
the case of solid matrices) by the laboratory. The associated data should be considered
usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and was not detected at a concentration
above the MDA. Due to a quality control deficiency identified during data validation,
the result re1orted may not acutel reflect WzamW cancentration. The
asscit hdbcninr sblfiesn ang purposes.

J - Indicates the constituein WSn ed r wd tected. The concentration reported
is qualified as estimatea ' to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes.

UR - Indicates the constituent was analyzed for and not detected. The concentration
reported is qualified as unusable due to a quality control deficiency identified during
data validation. The associated data should be considered unusable for decision
making purposes.

R - Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

001

G-145

SDC: W0747-QES REVIEWER: DATE: PAGE1OFI
H. Gregerson 12-21-95

COMMENTS: RADIOCHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

U-235 (ALPHA SPEC) R ALL SAMPLES LCS RECOVERY WAS
BELOWTHE
CONTROL LIMIT

U-23SD~ jMPLES LCS RECOVERY WAS
- .? *, '- ABOVE THE

CONTROL LIMIT
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Validated Data Summary, Data P ckage: W0747-QES
Sample # BOGNX2 BOGNX3 BOGNX4 BOGNXS BOGNX6 BOCNX7 BOGNX8
Date 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95
Location
Depth.
Type Drum Solid Drum Solid Drum Solid Drum Solid Drunm Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q
URANIUM-235 pCi/G 2.500 R 1.240 R 3.360 R 45.800 R 5.010 R 5.720 R 5.670 R
URANIUM-234 pCVG 19.900 9.570 28.700 458.000 63.100 54.200 55.900

URANIUM-238DA pCi/G 16.700 10.300 24.000 329.000 45.400 41.600 39.900
BERYLLIUM-7 pCi/G 0.435 0.089 0.122

COBALT-58 pCi/G 0.001 U -0.001 U -0.003 U 0.001 U -0.007 U 0.002 U -0.001 U
COBALT-60 pCi/G 0.007 0.004 U 0.121 0.017 w.010 U 0.020 0.008 U

CESIUM-137DA pCi/C 0.130 0.120 3.100 0.062 0.053-'; 0.095 0.031
EUROPIUM-152 pCi/G 0.000 U 1 0.004 U -0.040 U 0.003 U 0.003 U -0.012 U -0.013 U
EUROPIUM-154 pCi/C 0.008 U 0.005 U -0.029 U -0.001 U i- 0,614 U 0.016 U -0.012 U
EUROPIUM-155 pCi/G 0.014 U 0.008 U 0.094 0.134 0.055 0.019 U 0.094

IRON-59 pCi/G 0.004 U 0.003 U 0.011 U -0.011 U 0.006 U -0.003 U 0.008 U
POTASSIUM-40 pCi/G 0.937 . 2.390 9.420 3.480 4:590 5.770 4.230

RADIUM-224DA pCVG - 0.038 0.102 0.437 0.169 022 0.154 0.223
RADIUM-226DA pCi/G 0.047 0.124 0.327 0.185 -0.197 0.168 0.264
RADIUM-228DA pCi/G 0.038 0.124 0.404 0.211 0.153 0.211

URANIUM-235 pCi/G 0.095 0.130 1.210 2.170 ... 1.340 0.686 1.210
URANIUM-238DLP pCi/G 0.399 J 1.470 J 17.600 J 16.300 J - 11.800 J . 4.830 J 11.400 j

GROSSALPHA pCi/G 25.400 16.900 34.400 159.000 ^.62.000 58.900 58.100
GROSSBETA pCi/G 39.500 72.000 63.000 170.000 76.000 65.500 63.700

TECHNETIUM-99 pCi/C 39.700 440.000 93.500 25.600 24.600 56.100 19.100
The decimal places shown do not relect the precision reported by the laboratory.
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Validated Data Summary, Data Package: W0747-QES -
Sample # BOGNY0 BOGNYI BOGNY2
Date 9/29/95 9/29/95 9/29/95
Location
Depth

Type Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q
URANIUM-235 pCi/G 0.536 R 6.290 R 1.810 R
URANIUM-234 pCi/G 5.930 65.600 16.900

URANIUM-238DA pCG 5.110 46.500 15.400
BERYLLIUM-7 pCiG 0.082

COBALT-58 pCVG 0.003 U -0.007 U 0.005 U
COBALT-60 pCi/G 0.031 0.012 U 0.015 U

CESIUM-137DA pCi/G 0.483 0.205 0.388
EUROPIUM-152 pCG 0.005 U .0.011 U -0.011 U
EUROPIUM-154 pCi/G 0.008 U 0.020 U -0.016 U
EUROPIUM-155 pCVG 0.028 U 0.121 0.059

IRON-59 pCi/G 0.001 U .0.015 U -0.019 U
POTASSIUM-40 pCi/G 4250 8.540 5.500
RADIUM-224DA pCi/G 0.198 0A12 0.253
RADIUM-226DA pCifG 0.234 0.421 0.288
RADIUM-228DA pCVG 0.225 0.420 0.264

URANIUM-235 pCi/G 0.072 1.910 0.681
URANIUM-238DLP pC(G 0.579 J 22.800 J 9.000 J

GROSSALPHA pCi/G 13.300 77.400 19.000
GROSS BETA pCi/G 22000 86.200 58.100

TECHNETIUM-99 pCt/G 34.900 25.100 199.000
The decimal places shown do not reflect the precision reported by the laboratory.
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND
51001101

BOGNX2

SDG:
MATRIX:

DATE RECEIVED:

W0747

OTHER
10/2/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

2.50E+00

1.99E+01

1.67E+01

1.18E-03

6.64E-03

1.30E-01

3.72E-04

7.82E-03 J.

1.42E-02 :.

3.73E-03 ,

9.37E-01

3.83E-02

4.70E-02

3.75E-02

9.54E202

3.99E-01 ~

2.54E+01

3.95E+01

3.97E+01

N/A

8.5E-01

7.8E-01

2.2E-03

2.8E-03

9.1E-03

7.1E-03

7.3E-03

9.8E-03

4.5E-03

9.2E-02

7.8E-03

1.0E-02

1.3E-02

3.1E-02

1.9E-01

7.0E+00

4.4E+00

5.8E-01

4.1E+00

3.4E+00

2.2E-03

2.9E-03

1.6E-02

7.1E-03

7.3E-03

9.8E-03

4.5E-03

1.3E-01

8.7E-03

1.1E-02

1.3E-02

3.3E-02

2.0E-01

7.5E+00

5.1E+00

4.85E-02

5.39E-02

4.85E-02

4.09E-03

6.15E-03

N/A

1.18E-02

1.43E-02

1.66E-02

8.66E-03

N/A

N/A

N/A

N/A

N/A

N/A

4.75E+00

3.70E+00

pcilg

pci/g

pCi/g

pCilg

pCi/g

pCi)g

pCi g9
p0 j/g

pci/g

pCi/g

pCi/g

pCi)9
pClg

p0 Ig
pCi/g

pciLg
pCI/g

45.90%

45.90%

45.90%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

RD3234

R03234

RD3234

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

R03219

RD3219

R03219

RD3219

RD3219

RD3219

RD3219

R03222

RD3222

2.6E+00 8.0E+00 3.61E+00 pCitg 95.10% ITAS-IT-RS-0001

Number of Results: 9

hSa7IJ~Zis

U-235

U-234

U-238DA

CO-58

CO-60

CS-137DA

EU-1 52

EU-154

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51001102

BOGNX3

SDG:

MATRIX:

DATE RECEIVED:

W0747

OTHER
10/2/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT &RROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

Number of Results:

69.70%

69.70%

69.70%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

RD3234

R03234

R03234

RD3219

R03219

RD3219

R03219

RD3219

R03219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3222

RD3222

ITAS-IT-RS-0001

.1Z 
.)

02

G-152

U-235

U-234

U-238DA

CO-58

CO-60.

CS-1 37DA

EU-152

EU-1 54

EU-1 55

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

1.24E+00

9.57E+00

1.03E+01

-1.26E-03 I.

3.87E-03 !A
1.20E-01

4.44E-03 U
4.65E-03 ''A

8.37E-03 .

2.69E-03 1,

2.39E+00

1.02E-01

1.24E-01

1.24E-01

1.30E-01

1.47E+00 f
1.69E+01

7.20E+01

4.40E+02

N/A

9.3-01

9.6E-01

4.0E-03

5.6E-03

1.1E-02

1.2-02

1.4-02

1.7-02

9.5-03

1.7E-01

1.1E-02

1.6E-02

2.8E-02

4.0-02

4.1E-01

5.9E+00

5.7E+00

7.0E+00

4.0E-01

1.9E+00

2.0E+00

4.OE-03

5.6-03

1.62-02

1.22-02

1.4-02

1.7-02

-9.51-03

2.9E-01

1.5E-02

2.02-02

3.02-02

4.2-02

4.3E-01

6.1E+00

7.4E+00

5.0E+01

1.59-01

1.452-01

1.20-01

6.65E-03

9.77-03

N/A

1.84-02

2.45-02

2.60-02

1.61E-02

N/A

N/A

N/A

N/A

N/A

N/A

5.22E+00

3.80E+00

3.61E+00

pCi/g

pCi/a

pc /9
pCi/g

pCi/g

pCi/g

pCi/g

pci/g
pcilg

pCi/g

pOLig
pcilg

pci/g

'4
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51001103
BOGNX4

SDG:

MATRIX:

DATE RECEIVED:

W0747

OTHER
10/2/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT fRROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

3.36E+00 N/A

2.87E+01 1.2E+00

2.40E+01 1.1E+00

4.35E-01 2.3E-01

-2.66E-03 xA 1.2E-02

1.21E-01 2.3E-02

3.10E+00 7.6E-02

-4.04E-02 U 4.0E-02

-2.87E-02 0, 3.8E-02

9.44E-02 5.2E-02

1.11E-02 2.7E-02

9.42E+00 5.2E-01

4.37E-01 4.1 E-02

3.27E-01 5.5E-02

4.04E-01 8.9E-02

1.21E+00/, 1.5E-01

1.76E+01 X'l.7E+00

3.44E+01 8.1E+00

6.30E+01 5.4E+00

9.35E+01 3.5E+00

7.0E-01

4.9E+00

4.2E+00

2.4E-01

1.2E-02

2.6E-02

3.2E-01

4.0E-02

3.8E-02

5.3E-02

2.7E-02

1.1E+00

6.0E-02

6.4E-02

9.7E-02

1.9E-01

2.4E+00

8.9E+00

6.8E+00

1.3E+01

7.80E-02

8.91E-02

7.80E-02

N/A

1.99E-02

N/A

N/A

6.32E-02

6.04E-02

8.73E-02

4.79E-02

N/A

N/A

N/A

N/A

N/A

N/A

5.00E+00

3.80E+00

3.61E+00

pCi/g

pCiig

pCi/g

pCilg

pCi/g

pCi/g

pCi/g

pCiig

pcilg

pCi/g

pCi/g

pCi/g

pCiig

pCi/g

pci/g
pcilg
pcl/g

pCi/g

pCilg

pCi/g

pCi/g

73.40%

73.40%

73.40%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

Number of Results: 2j

013

RD3234

RD3234

RD3234

R03219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

R03219

R03219

RD3219

RD3219

R03222

RD3222

ITAS-1T-RS-0001

7/,7s

G-153

U-235

U-234

U-238DA

BE-7

CO-58

CO-60

CS-137DA

EU-152

EU-154

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-2280A

U-235

U-238DLP

ALPHA

BETA

TC-99



BI-00922
Rev. 0

(jranterra
Erirmnmental

Senvces

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

ITAS-RICHLAND
51001104

BOGNXS

SDG: W0747

MATRIX: OTHER

DATE RECEIVED: 1012/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT RROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

4.58E+01 11

4.58E+02

3.29E+02

8.54E-04 'A'
1.68E-02

6.24E-02

3.38E-03 Uk
-9.50E-04 9.
1.34E-01

-1.11E-02 U
3.48E+00

1.69E-01

1.85E-01

2.17E+00 (
1.63E+01 C-
1.59E+02

1.70E+02

2.56E+01

N/A

1.3E+01

1.1E+01

5.2E-03

5.5E-03

1.1E-02

1.6E-02

1.4E-02

3.2E-02

1.1E-02

1.9E-01

1.8E-02

2.2E-02

1.1E-01

6.6E-01

1.7E+01

8.6E+00

2.3E+00

1.3E+01

1.2E+02

8.9E+01

5.2E-03

5.8E-03
1.3E-02

1.6E-02

1.4E-02

3.5E-02

1.1E-02

4.0E-01

2.5E-02

2.9E-02

2.4E-01

1.8E+00

2.4E+01

1.4E+01

5.00E-01

5.00E-01

5.00E-01

8.97E-03

1.15E-02

N/A

2.61E-02

2.41E-02

5.44E-02

1.70E-02

N/A

N/A

N/A

N/A

N/A

4.20E+00

3.71 E+00

pCi/g

pcilg

pC/g

pCi/g

pCiLf9

pCi/g

pCilg

pCi'g
pCVg

pCi/g

pCi/g

pCi/g

pCilg

pCVg

24.70%

24.70%

24.70%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

R03234

R03234

RD3234

R03219

RD3219

RD3219

R03219

R03219

R03219

RD3219

RD3219

R03219

R03219

R03219

R03219

RD3222

RD3222

6.6E+00 3.61E+00 pCi/g 95.10% ITAS-IT-RS-0001

Number of Results: 18

-ti - 2/cf/c-

U-235

U-234

U-238DA

CO-58

CO-60

CS-137DA

EU-1 52

EU-1 54

EU-1 55

FE-59

K-40

RA-224DA

RA-226DA

U-235

U-238DLP

ALPHA

BETA

TC-99

0)1

G-154



BHI-00922
Rev. 0

Ituanterra
E(minn
Srvces

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND
51001105

BOGNX6

SDG:

MATRIX:

DATE RECEIVED:

W0747

OTHER
10/2/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

Number of Results:

72.20%

72.20%

72.20%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

RD3234

RD3234

RD3234

R03219

R03219

RD3219

R03219

R03219

R03219

R03219

R03219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3222

RD3222

ITAS-IT-RS-0001

&6 ,'/",tc

U-235

U-234

U-238DA

BE-7

CO-58

CO-60

CS-137DA

EU-1 52

EU-154

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

5.01E+00 :-

6.31E+01

4.54E+01

8.85E-02

-6.81E-03 I-
9.89E-03 I\A

5.27E-02

-3.34E-03 'A

1.36E-02 d)
5.46E-02

-6.06E-03 UA

4.59E+00

2.22E-01

1.97E-01

2.11E-01

1.34E+00

1.18E+01 T
6.20E+01

7.60E+01

2.46E+01

N/A

1.9E+00

1.7E+00

6.2E-02

6.0E-03

7.5E-03

1.2E-02

1.6E-02

1.9E-02

3.0E-02

1.3E-02

2.4E-01

1.9E-02

2.5E-02

4.2E-02

1.0E-01

7.9E-01

1.1E+01

5.9E+00

2.3E+00

1.02+00

1.1E+01

7.9E+00

6.2E-02

6.0E-03

7.6E-03

1.32-02

1.6E-02

1.9E-02

3.1 E-02

1.3E-02

5.2E-01

2.9E-02

3.2E-02

4.7E-02

1.7E-01

1.4E+00

1.3E+01

7.7E+00

6.5E+00

9.63E-02

1.09E-01

1.09E-01

N/A

9.50E-03

1.37E-02

NIA

2.73E-02

3.36E-02

5.09E-02

2.06E-02

N/A

N/A

N/A

N/A

N/A

N/A

4.87E+00

3.96E+00

3.61E+00

pCi/g

pCi'g

pCi/g

pCilg

pCilg

pCilg

pCI/g
pcilg

pCi'g

pCi/g

pCilg

pCI'g

pci/g

p CI/g

pCi/g

pCi/g

pCilg

pCi/g

20 I

015

G-155



BHI-00922
Rev. 0

(41Auanterra
Envinmentml

Services

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51001106

BOGNX7

SDG:

MATRIX:

DATE RECEIVED:

W0747

OTHER
1012/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ;ERROR(2s) ERROR(2S) MDA. UNIT YIELD NUMBER

k -

1.2E+00 9.09E-02 pCilg 65.60%

9.6E+00 1.11E-01 pCi/g 65.60%

7.4E+00 8.02E-02 pCI/g 65.60%

4.8E-03 8.27E-03 pCilg N/A

6.7E-03 1.26E-02 pCL/g N/A

1.6E-02 N/A pCi/g N/A

1.4E-02 2.26E-02 pCi/g N/A

1.6E-02 2.79E-02 pCilg N/A

2.3E-02 3.79E-02 pCE/g N/A

1.2E-02 1.98E-02 pCi/g N/A

6.2E-01 N/A pCi/g N/A

2.2E-02 N/A pCilg N/A

2.6E-02 N/A pCilg N/A

4.2E-02 N/A pCilg N/A

9.4E-02 N/A pCi/g N/A

7.1E-01 N/A pCi/g N/A

1.2E+01 4.75E+00 pCi/g 100.00%

7.0E+00 3.70E+00 pCi/g 100.00%

9.6E+00 3.61E+00 pCi/g 95.10%

RD3234

RD3234

R03234

RD3219

RD3219

RD3219

RD3219

R03219

RD3219

RD3219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

R03222

RD3222

ITAS-IT-RS-0001

Number of Results:

I-K-
- -0-0-1-1-

U-235

U-234

U-238DA

CO-58

CO-60

CS-137DA

EU-152

EU-154

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

5.72E+00

5.42E+01

4.16E+01

2.24E-03 U

1.96E-02

9.49E-02

-1.16E-02 V,

1.60E-02 %

1.85E-02 wk

-3.24E-03

5.77E+00

1.54E-01

1.68E-01

1.53E-01

6.86E-01/

4.83E+00 Q

5.89E+01

6.55E+01

5.61E+01

It

N/A

1.9E+00

1.6E+00

4.8E-03

6.4E-03

1.3E-02

1.4E-02

1.6E-02

2.3E-02

1.2E-02

2.3E-01

1.5E-02

2.0E-02

3.9E-02

6.4E-02

5.1E-01

1.1E+01

5.5E+00

2.9E+00

I

016

G-156

3



BHI-00922
Rev. 0

Quanterra
Ewdnvenmel

Servics

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

ITAS-RICHLAND

51001107
BOGNX8

SDG:

MATRIX:

DATE RECEIVED:

W0747

OTHER
10/2/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT REIROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

64.20%

64.20%

64.20%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

RD3234

RD3234

RD3234

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

R03219

RD3219

R03219

RD3219

RD3219

R03219

RD3222

RD3222

ITAS-IT-RS-0001

Number of Results: 20

01.7

-it
I j/J24

+0±2-

G-157

U-235

U-234

U-238DA

BE-7

CO-58

CO-60

CS-1370A

EU-152

EU-154

EU-155

FE-59

K-40

RA-2240A

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

5.67E+00 (
5.59E+01

3.99E+01

1.22E-01

-5.76E-04L.

7.69E-03 t\
3.09E-02

-1.31E-02 1

-1.23E-02 !\

9.36E-02.

7.82E-03 .

4.23E+00

2.23E-01

2.64E-01

2.11E-01

1.21E+00 9.
1.14E+015S

5.81E+01

6.37E+01

1.91E+01

N/A

1.9E+00

1.6E+00

9.4E-02

6.8E-03

5.4E-03

9.4E-03

1.8E-02

1.9E-02

3.4E-02

1.4E-02

2.6E-01

1.9E-02

2.9E-02

5.1E-02
1.1 E-01

9.8E-01

1.0E+01

5.4E+00

2.1E+00

1.2E+00

1.0E+01

7.2E+00

9.5E-02

6.8E-03

5.5E-03

9.9E-03

1.8E-02

1.9E-02

3.5E-02

1.4E-02

5.0E-01

3.0E-02

3.9E-02

5.5E-02

1.7E-01

1.5E+00

1.2E+01

6.9E+00

6.0E+00

1.14E-01

1.18E-01

1.11E-01

N/A

1.15E-02

1.09E-02

N/A

2.81E-02

2.95E-02

5.69E-02

2.53E-02

N/A

N/A

N/A

N/A

N/A

N/A

3.71 E+00

3.92E+00

3.61E+00

pCi/g

pCi/g

pCv/9

pCi/g

pCl/g

pC/g

pCi/g

pCi/g9

p0 Ig

pcilg

pCi/g

pow9

pCi/g

pCi/g

pCi)g

pci/g

pCi/g

pCilg
pci/g



BHI-00922
Rev. 0

Quanterra
Erne ta

SAMPLE RESULTS

LAS NAME:
LAB SAMPLE ID:
CLIENT ID:

ITAS-RICHLAND

51001108
BOGNYO

SDG:
MATRIX:

DATE RECEIVED:

W0747

OTHER
10/2195 11:30:00 AM

S COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT -ERROR (25) ERROR(zs) MOA UNIT YIELD NUMBER

R03234

RD3234

RD3234

RD3219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

R03219.

RD3219

RD3219

RD3219

RD3219

R03219

RD3219

R03222

RD3222

[TAS-IT-RS-0001

Number of Results: E2

g/3§

G-158

U-235

U-234

U-238A

BE-7

CO-58

CO-60

CS-1 37DA

EU-1 52

EU-1 54

EU-1 55

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

5.36E-01 &
5.93E+00

5.11E+00

8.19E-02

3.29E-03 U,

3.07E-02

4.83E-01

-5.40E-03 U
8.30E-03 Lk

2.81E-02 ta

5.57E-04 0%

4.25E+00

1.98E-01

2.34E-01

2.25E-01

7.19E-02

5.79E-01

1.33E+01

2.20E+01

3.49E+01

N/A

4.1E-01

3.8E-01

6.8E-02

5.1E-03
8.9E-03

1.9E-02

1.6E-02

1.9E-02

1.9E-02

1.2E-02

2.22-01

1.4E-02

2.2E-02

3.7E-02

4.5E-02

3.5E-01

5.3E+00

3.4E+00

2.5E+00

1.6E-01

1.1E+00

9.9E-01

6.8E-02

5.1E-03

9.4E-03
5.2E-02

1.6E-02

1.9E-02

1.9E-02

1.2E-02

4.8E-01

2.4E-02

3.2E-02

4.3E-02

4.6E-02

3.5E-01

5.5E+00

3.7E+00

7.5E+00

3.96E-02

3.96E-02

3.74E-02

N/A

9.02E-03

N/A

N/A

2.51E-02

3.09E-02

2.93E-02

2.06E-02

N/A

N/A

N/A

N/A

N/A

N/A

5.23E+00

3.80E+00

3.61E+00

pCi/g

pcitg

pC0g

pCifg

pCifg

pCI/g

pci/9

pcilg

pC/g

pCig

pCilg

pCi/g

pCilg

pCi/g

pCi/g

pCilg

pCilg

pClg

pCi/g

59.50%

59.50%

59.50%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%



BHI-00922
Rev. 0

Qzuanterra
ThronmeneslSnces~

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND
51001109
BOGNYI

SDG:

MATRIX:

DATE RECEIVED:

W0747

OTHER.
10/2/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ,RROR (2 s) ERROR (2 s) MDA UNIT YIELD NUMBER

6.29E+00
6.56E+01

4.65E+01

-6.61 E-03,\

1.18E-02 U.

2.05E-01

-1.12E-02 \A

2.00E-02 U,
1.21 E-01

-1.51E-02 ikA
8.54E+00

4.12E-01

4.21 E-01

4.20E-01

1.91E+00/1

2.28E+01

7.74E+01

8.62E+01

2.51E+01

N/A

2.6E+00

2.2E+00

8.3E-03

8.3E-03

1.7E-02

2.2E-02

2.6E-02

3.8E-02

1.8E-02

3.5E-01

2.5E-02

3.3E-02

6.5E-02

1.3E-01

1.0E+00

1.2E+01

6.2E+00

2.3E+00

1.3E+00

1.2E+01

8.3E+00

8.3E-03

8.4E-03

2.7E-02

2.2E-02

2.6E-02

3.9E-02

1.8E-02

9.2E-01

4.8E-02

5.4E-02

7.7E-02

2.3E-01

2.5E+00

1.5E+01

8.4E+00

6.6E+00

1.33E-01

1.61E-01

1.48E-01

1.34E-02

1.57E-02

N/A

3.52E-02

4.51E-02

6.47E-02

2.84E-02

N/A

N/A

N/A

N/A

N/A

N/A

5.00E+00

3.81 E+00

3.61E+00

pCi/g

pCi/g

pCi/g

pCilg

pCi/g

pCi/g

pCilg

pCilg

pCi/g

pCI/g

pCI/g

pCi/g

pCi/g

pCi/g

pCi/g

65.40%

65.40%

65.40%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

RD3234

RD3234

R03234

RD3219

RD3219

RD3219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3222

RD3222

pCilg 95.10% ITAS.IT-RS-0001

Number of Results: ai

U-235

U-234

U-238DA

CO-58

CO-60

CS-137DA

EU-152

EU-1 54

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-2280A

U-235

U-238DLP

ALPHA

BETA

TC-99

019~

G-159

7-&Z1-4
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND
51001110
BOGNY2

SDG:
MATRIX:

DATE RECEIVED:

W0747

OTHER
10/2/95 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT .ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

74.50%

74.50%

74.50%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

R03234

RD3234

RD3234

RD3219

RD3219

RD3219

R03219

R03219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

R03219

RD3219

RD3222

Rm3222

ITAS-IT-RS-0001

Number of Results: I19

02f0 - - '0 1

U-235

U-234

U-238DA

CO-58

CO-60

CS-137DA

EU-152

EU-154

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-2280A

U-235

U-2380LP

ALPHA

BETA

TC-99

1.81E+00 Y-
1.69E+01

1.54E+01

5.30E-03 (A

1.46E-02 U
3.88E-01

-1.06E-02 d
-1.57E-02 iA

5.92E-02

-1.94E-02 u\
5.50E+00

2.53E-01

2.86E-01

2.64E-01

6.81E-01/

9.00E+00

1.90E+01

5.81E+01

1.99E+02

N/A

9.5E-01

9.1 E-01

7.0E-03

9.2E-03

2.5E-02

2.2E'02

2.6E-02

3.3E-02

I.8E-02

3.4E-01

2.7E-02

4.3E-02

5.3E-02

9.7E-02

1.1E+00

60.00E+

5.2E+00

4.8E+00

4.3E-01

2.9E400

2.7E+00

7.0E-03

9.3E-03

4.6E-02

2.2E-02

2.6E-02

3.4E-02

1.8E-02

6.5E-01

3.7E-02

5.2E-02

5.9E-02

1.2E-01

1.4E+00

6.4E+00

6.4E+00

2.5E+01

6.64E-02

7.11E-02

7.11E-02

1.29E-02

1.80E-02

N/A

3.49E-02

4.13E-02

5.59E-02

2.85E-02

N/A

N/A

N/A

N/A

N/A

N/A

4.21E+00

3.71 E+00

3.61E+00

pCidg

pCifg

pCivg

pCi/g

pCi/g

pCi/g

pci/g

pci/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi 19

pCi/g

pC /g

pCI/g

pC/g

pCi/g

pCI/g

G-160


